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Chapter 1  
 
Introduction 
 
 
1.1 Research objective 
This research falls within a broader research project that titled ‘Co-ordinated Case Studies - 
Enabling Innovation and Productivity Growth in Low Income Countries (EIP-LIC)’ that has been 
carried out by Radboud University Nijmegen, Tilburg University, the African Studies Centre 
Leiden, and Technopolis, a consultancy organization. The project was funded by the Department 
for International Development (DFID), a United Kingdom (UK) ministerial department whose 
main goals include promoting sustainable development and poverty alleviation in the world. The 
main objective of the project involves strengthening evidence-based policy formulation on 
innovation and productivity in developing countries by conducting research that provides an in 
depth understanding of the innovation process in Low Income Countries (LICs) including 
identifying factors, institutions and policies that raise innovation and productivity resulting in job 
creation and poverty reduction in LICs in Africa and Asia.1 Capacity development of researchers 
in developing countries is also one of the key objectives of the project. Consequently, this research 
goes towards meeting the objective of capacity development arising from the EIP-LIC project. 
Innovation plays a pivotal role in driving economic growth. Additionally, innovation is vital for 
addressing socio-economic challenges faced in LICs such as poverty (Mackintosh, Chataway, & 
Wuyts, 2007). Innovation activities in a firm have been shown to have a positive impact on 
competitiveness arising from inimitable skills and abilities. Innovations may promote 
competitiveness, for example, because a firm is able to produce less costly output or improved 
quality in comparison to competitors. In this way, a firm is better placed for sustaining profits 
exceeding the industry’s average (Urbancova, 2013). In addition, radical innovations involve 
commercialization of new products that create new markets thus generating new revenue streams 
                                                 
1 The case countries include Kenya, Tanzania, Ethiopia, Uganda, Ghana, South Africa, India, Indonesia, Vietnam, and Bangladesh. 
Introduction 
 
8 
 
for firms. Radical innovations are crucial for sustaining long-term growth of firms (Kim & 
Mauborgne, 2005).  
Schumpeter’s (1934) seminal works on innovation sought to explain activities that lead to 
economic growth in capitalist economies. He viewed entrepreneurial innovation as the key driver 
for economic growth and argued that enterprises use technological innovation in production for 
gaining strategic competitive advantage. Similarly, Tidd, Bessant and Pavitt (1997) argue that 
innovation contributes to achieving competitive advantage. They find that market performance is 
strongly associated with the introduction of new products. The reason for this is that new products 
play a role in maintaining the market share for increased profitability. Moreover, Martin-de Castro, 
Delgado-Verde, Navaz-Lopez, and Cruz-Gonzalez (2013) suggest that developing technological 
innovations successfully is key for creating and sustaining competitive advantage. R&D 
expenditure and introduction of innovative output comprise significant determinants for gaining 
market dominance (Zemplinerová & Hromádková, 2012). Furthermore, technological innovations 
in LICs promote productivity and efficiency in firms (Fagerberg, Srholec, & Verspagen, 2010). 
The role of entrepreneurial innovation in promoting economic growth and eradicating poverty 
in LICs has been underscored. Thus, it is imperative that innovation in LICs is researched and well 
understood for purposes of providing empirical evidence that is a basis for managing the 
innovation process and policy making for promoting competitive advantage in the context of 
developing countries and more so in Africa. 
The overarching objective of this research is to provide new insights into innovation in the 
context of developing countries in Africa. This is especially important because this area of study 
has so far received little attention in Africa. This research first highlights the salient features of 
innovation in Africa by providing a detailed description of various characteristics of firms being 
studied. This lays a foundation for the empirical investigation of three pertinent topics relating to 
firm-level innovation that follow. The first empirical paper relates to the exporting-innovation 
nexus, which is examined within a technology-push and demand-pull framework. The second 
empirical paper examines how the institutional environment shapes innovation. The last empirical 
paper relates to efficiency effects of innovation inputs. This paper examines whether innovation 
inputs enhance efficiency in the context of Africa. A deepened understanding of innovation in 
LICs is imperative for the formulation of appropriate policies relating to the common policy goal 
of industrialization in developing countries Africa. 
Introduction 
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1.2 Research problem 
There is no doubt that innovation plays a key role in fostering economic growth, yet, most studies 
conducted in this area focus on innovation in the context of relatively developed countries. 
Although these studies are of immense value, the insights they provide are unlikely to be suited to 
the context of developing countries due to distinct differences in the stages of development. This 
is because in contrast to developed countries, developing countries are characterized by weak 
institutions (Alence, 2004), lack of organized R&D and skilled labour (Biggs, 1995), inefficiency 
in the manufacturing industry (Sleuwaegen & Goedhuys, 2003), and lack of information and 
communication technology infrastructure (Muchie & Baskaran, 2013). Additionally, innovation 
in the context of developing countries has been described as ‘more incremental and less radical’ 
(Cirera & Muzi, 2016).   
Innovation is key in achieving sustainable growth that alleviates poverty especially in 
developing countries. Notwithstanding, developing countries typically host large heterogeneous 
groups of firms that operate far below the innovation frontier (Madsen, Islam, & Ang, 2010). 
Raising productivity of these firms through innovation and adoption of improved technology is 
crucial for economic growth, poverty alleviation, and sustainable growth (Mackintosh et al., 2007).  
1.3 Research questions 
Essentially, lack of innovation in developing countries hampers economic growth and poverty 
alleviation. This has mainly been attributed to a lack of organized R&D, human capital, financial 
resources, and the absence of coherent innovation policies that are necessary for spurring 
innovation (Oyelaran-Oyeyinka, 2014). Nevertheless, firms play a pivotal role in engendering 
innovation, yet, little is understood about the role of firms in driving innovation-led growth and 
poverty alleviation. As such, this dissertation examines four research questions aimed at providing 
a more comprehensive understanding of innovation in the context of firms in developing countries 
in Africa. 
Chapter 2 of this dissertation describes the salient features of firms in Ghana,  
Kenya, Tanzania, and Uganda. This chapter sets the stage for the empirical chapters that follow. 
Chapter 2 specifically describes the salient features of innovation in Africa using three waves of 
data including data from the 2013 World Bank Enterprise Survey (WBES), the 2013 Innovation 
Follow-up Survey (IFS), and the 2015 Innovation Capabilities Survey (ICS). Country-specific 
Introduction 
 
10 
 
descriptions and comparisons are made to shed light on characteristics of firms and various 
attributes of innovation in the context of developing countries in Africa.  Hence, this chapter 
provides a contextual foundation for the empirical studies that follow in the remaining chapters. 
Thus, Chapter 2 focuses on the following research question: 
 ‘What are the salient features of innovation in Africa?’ 
 
Chapter 3 examines the mechanisms underlying the bidirectional innovation-exporting 
relationship using a repeated cross-sectional survey design from two waves of data consisting of 
the newly established 2006/07 and 2013 WBES firm-level panel data and the 2013 IFS data from 
Ghana, Kenya, Uganda, and Tanzania. Substantial attention has been devoted to studying the 
causal relationship between innovation and exporting, which has typically been viewed as a black 
box. Thus, the mechanisms underlying this bidirectional relationship have been largely ignored. 
On one hand, innovating firms are more likely to enter the international market in what is described 
as the ‘innovating-for-exporting’ relationship (Golovko & Valentini, 2014) that is facilitated by 
market creation activities. This relationship falls within the technology-push mechanism. On the 
other hand, exporting firms are more likely to generate innovation ideas from customer feedback 
arising from the international market that directly relates to the demand-pull mechanism. 
Innovation and exporting policies may not customarily focus on mediating factors, yet, such 
factors may be critical for enhanced firm performance. In cognizance of this, unpacking the black 
box of the bidirectional innovation-exporting relation is crucial for understanding how these 
mechanisms work in the context of Africa. Chapter 3 applies the product of coefficients approach 
for carrying out mediation analysis to investigate the mechanisms underlying the bidirectional 
innovation-exporting relation. This chapter fills an important gap in literature by examining 
mediation effects of market creation and customer feedback within a technology-push framework 
and a demand-pull framework respectively. Hence, Chapter 3 focuses on the following research 
question: 
‘Which mechanisms underlie the bidirectional innovation-exporting relationship at the firm-
level?’ 
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Chapter 4 examines how the external environment influences the extent to which firms extract 
value from their resources for innovation. In particular, this chapter focuses on how regional 
institutional quality moderates the relation between firm-level resources and innovation. Theory 
provides little understanding of how the institutional factors in a firm’s operational environment 
influence innovation. Furthermore, regions in developing countries are generally culturally, 
economically, and politically heterogeneous. Accordingly, large and complex countries exhibit 
within-country disparities in the implementation of formal institutions (Shi, Sun, & Peng, 2012). 
Hence, understanding how regional institutional quality influences the transformation of firm-level 
resources into innovative output is of paramount importance particularly in the context of Africa, 
which is characterized by poorly-functioning institutions and diverse cultural, economic and 
political heterogeneity. Chapter 4 uses firm-level data from the 2013 WBES and 2013 IFS for 
Kenya, Tanzania, and Uganda to investigate the moderating role of institutions by means of a 
clustered robust standard errors logistic model. To this end, the resource based view (RBV) theory 
of the firm is extended by incorporating the institutional framework in the analysis of effects of 
firm-level resources. Essentially, the effect of the interaction of regional institutional quality and 
firm-level resources on innovation is investigated. The research question addressed in this chapter 
is as follows: 
 ‘To what extent does the degree of regional institutional quality moderate the effect of firm-
level resources on innovation?’ 
 
Chapter 5 examines the pertinent issue of technical efficiency in manufacturing firms in Africa 
(Sleuwaegen & Goedhuys, 2003). Developing countries in Africa are typically far from the 
technological frontier, and suffer relatively low levels of technical efficiency. Consequently, 
countries in Africa have a higher potential for adopting foreign technology as an innovation input. 
Adoption of foreign technology is conditioned on a firm’s absorptive capacity that depends on the 
degree of internal R&D and the availability of skilled workers. Notwithstanding, manufacturing 
firms in Africa generally lack organized R&D. Similarly, lack of skilled human capital is also a 
distinctive feature of countries in Africa (Biggs, 1995). Yet, there is little research investigating 
the efficiency effects of innovation inputs including internal R&D, human capital development 
(HCD), and foreign technology adoption. Furthermore, there is a dearth of literature examining 
the efficiency effects of combining foreign technology adoption with R&D, and HCD respectively.  
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This chapter therefore investigates efficiency effects of innovation inputs including interaction 
effects of combining the adoption of foreign technology with internal R&D, and HCD respectively 
using the stochastic frontier analysis (SFA) approach to analyse cross-sectional data for 
manufacturing firms in Ghana, Democratic Republic of the Congo (DRC), Kenya, Tanzania, 
Uganda, and Zambia arising from the 2013 WBES and 2013 IFS.  Gaining insight into such 
relationships is essential for shedding light on factors that are significant in advancing technical 
efficiency in the context of manufacturing firms in Africa. Thus, the research question this chapter 
seeks to answer is as follows: 
 ‘How do innovation inputs affect technical efficiency at the firm-level?’  
 
In sum, the principal focus of this dissertation is innovation in Africa. Essentially, innovation 
is examined using the three distinct perspectives encompassing the innovation-exporting 
framework, the institutional framework, and the technical efficiency framework. Hence, different 
theoretical frameworks and econometric models are applied in answering these questions. 
Chapter 6 concludes the dissertation by discussing the main empirical findings presented in 
Chapters 3-5 that answer the research questions relating to these chapters respectively. 
Furthermore, implications of the findings highlighted in these chapters are discussed in the broader 
context of developing countries in Africa. 
1.4 Research contributions 
While specific contributions are discussed in detail in each of the empirical chapters, studying the 
broad topic of innovation in Africa advances existing literature on innovation in developing 
countries in several ways. First, a majority of studies on innovation have been in the context of 
developed countries. Intrinsically, these studies have limited implications for countries in 
developing countries and particularly those in Africa due to the distinctive differences in the stages 
of development and nature of innovation since innovations are more likely to be ‘more incremental 
and less radical’ (Cirera & Muzi, 2016).  
Secondly, whilst much attention has been devoted to examining the causal links between 
exporting and innovation (Love & Roper, 2015; Rodil, Vence, & del Carmen Sánchez, 2016; 
Cassiman, Golovko, & Martínez-Ros, 2010), little is known of the mechanisms underlying this 
relationship. Previous studies have concentrated on the direct relations as opposed to the 
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underlying mechanisms (Filipescu, Prashantham, Rialp, & Rialp, 2013; Damijan, Kostevc, & 
Polanec, 2010; Hahn & Park, 2012). As such, an analysis of the mediating factors behind the 
bidirectional exporting-innovation relation provides an in-depth understanding of the underlying 
mechanisms (see Chapter 3). There are virtually no studies examining this relationship in the 
context of the technology-push and demand-pull framework in developing countries. Focusing on 
the underlying mechanism of the bidirectional innovation-exporting relationship brings to light the 
mediating factors contributing to successful innovation and exporting in the context of developing 
countries in Africa. 
Thirdly, economic theory of the firm mainly concerns itself with how market structures 
influence innovation and largely ignores how the external environment conditions innovation 
activity within the firm. Furthermore, the RBV theory of the firm argues that firms develop 
competitive advantage when their resources valuable, rare, inimitable and non-substitutable 
(Barney, 1991). Yet, extracting value from these resources is likely to depend on the external 
environment of the firm (Sirmon, Hitt, & Ireland, 2007). Hence, this research lays emphasis on the 
external environment within which the firm operates, particularly the role of institutions and their 
effect on innovation (see Chapter 4). Combining insights from the RBV with the institutional 
framework develops a more comprehensive theoretical framework for examining how regional 
institutions influence the degree to which firms extract value from their resources for innovation. 
Lastly, there is sparse literature investigating the link between innovation inputs comprising 
internal R&D, HCD, and the adoption of foreign technology, and technical efficiency in 
manufacturing firms in Africa (Fu, Pietrobelli, & Soete, 2011; Griffith, Redding, & Reenen, 2003, 
2004; Blundell, Dearden, Meghir, & Sianesi, 1999; Madsen et al., 2010; Lecerf, 2012). This is 
notably true when innovation is studied in the context of the theory absorptive capacity relating to 
internal R&D and HCD, and the adoption of foreign technology (see Chapter 5). Technical 
efficiency, innovation, and industrialization are inextricably linked. Industrialization, a common 
policy goal for a majority of countries in Africa, indicates increased efficiency in the use of both 
capital and human resources, which is essentially driven by innovation. Yet it remains unclear how 
absorptive capacity affects technical efficiency. This is of significant importance especially in the 
context of non-frontier countries in Africa, which are typically more likely to adopt foreign 
technology (Crespi & Zuniga, 2012; König, Lorenz, & Zilibotti, 2016). Studying these 
Introduction 
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relationships fills a gap in the existing literature on technical efficiency in manufacturing firms in 
Africa. 
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Chapter 2  
 
Setting the Stage: Innovation in Africa 
 
 
Abstract
The main goal of this chapter is to provide an overview of salient features of innovation in Africa. 
Country-specific descriptions and cross-country comparisons are made to enable a deeper 
understanding of innovation in the context of Africa. This chapter sets the stage for the empirical 
chapters that follow by providing the context in which innovation occurs. The research question 
that is addressed in this chapter is: ‘What are the salient features of innovation in Africa?’  
This chapter uses three waves of data including the 2013 World Bank Enterprise Survey, 2013 
Innovation Follow-up Survey and the 2015 Innovation Capabilities Survey. A general description 
of the distribution of firms by sector and descriptive statistics on productivity are provided. 
Additionally, firm characteristics including exporting, supplies and imports, innovation, dynamic 
capabilities, trust encompassing trust between trading partners and political trust, and the 
relationship with customers and institutional actors are described in detail. 
It is found that firms in Africa generally engage in indirect exporting and rely on domestic 
inputs. Firms also report a relatively high rate of product and process innovation and regard R&D 
as a less important innovation activity relative to acquisition of new equipment and formal training. 
Additionally, customer feedback is the most important source of ideas for innovation. The most 
critical barriers to innovation include lack of internal and external financing. Furthermore, firms 
trust their business partners much more than they trust the government in their business dealings. 
Lastly, firms report having well established relationships with external actors. 
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2.1 Introduction 
This chapter describes the salient features of the firms in our sampling frame to provide a 
background for the ensuing empirical chapters of the dissertation. The sample used in this chapter 
consists of 2090 firms located in four countries including Ghana, Tanzania, Uganda, and Kenya. 
We provide country-specific descriptions of the firms to enable a deeper understanding of 
innovation in the context of developing countries in Africa. Furthermore, we make cross-country 
comparisons from the country-specific descriptions to highlight differences and similarities 
surrounding the broader innovation context.  
This chapter uses three waves of data comprising data from the 2013 World Bank Enterprise 
Survey (WBES), the 2013 Innovation Follow-up Survey (IFS), and the 2015 Innovation 
Capabilities Survey (ICS). The WBES collects data focusing on an economy’s business 
environment and investment climate. The World Bank began conducting firm-level surveys in the 
1990’s, however, since 2005 data collection efforts have been centralized and instruments 
standardized for establishing comparability of data across countries. The IFS was launched in 2011 
to collect data on firm-level innovation and has so far been conducted in 19 countries in Africa 
and South Asia.2 The WBES involves administering firm-level surveys to a representative sample 
of firms in the non-agricultural formal sector in an economy comprising firms in the 
manufacturing, retail and service sector. In addition, the WBES is stratified according to the sector 
of activity, firm size and geographical location of the firm. IFS respondents are a subset of the 
original WBES sample. IFS respondents were randomly selected to form a sample accounting for 
75 percent of the WBES respondents (www.enterprisesurveys.org). The ICS is a follow-up and 
complementary to the IFS. The ICS comprises randomly selected respondents from the IFS sample 
making its sample a subset of the IFS. The ICS focuses on innovative activities and innovative 
capabilities of manufacturing firms, and is a collaboration between the World Bank, Tilburg 
University, and Radboud University Nijmegen within the ‘EIP-LIC’ project funded by DFID.3 The 
raw dataset used in this chapter was created by merging the three waves of data collected from the 
                                                 
2 These countries include Ghana, Tanzania, Uganda, Kenya, DRC, Ethiopia, Malawi, Rwanda, Sierra Leone, South Sudan, Sudan, 
Namibia, Nigeria, Zambia, and Zimbabwe in Africa; and Bangladesh, Nepal, India, and Pakistan in South Asia. 
3 This project was undertaken to study the innovative capability of manufacturing firms in ten case countries including Ghana, 
Tanzania, Uganda, Kenya, South Africa, and Ethiopia from Africa, Bangladesh, and India from South Asia and, Vietnam and 
Indonesia from East Asia and Pacific (http://www.tilburguniversity.edu/dfid-innovation-and-growth/). 
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WBES, the IFS, and the ICS by means of the unique firm identifiers for each country. Table 2.1 
reports the number of firms in each country after merging the three datasets.4  
 
Table 2.1 Distribution of firms by country 
Country Number of firms 
Ghana 549 
Tanzania 543 
Uganda 449 
Kenya 549 
Total 2090 
 
2.2 General description of the sample 
2.2.1 Distribution of firms by sector and country 
Table 2.2 shows the sectoral distribution of firms in each country. The distribution of firms is 
similar for the four countries with the largest number of firms falling in the manufacturing industry, 
followed by the service industry, and retail industry respectively.  
 
Table 2.2 Distribution of firms by sector and country 
Industry Code Sector Ghana Tanzania Uganda Kenya     Total 
M
an
u
fa
ct
u
ri
n
g
 
15 Food 44 46 60 121 271 
17 Textiles 4 22 33 27 86 
18 Garments 19 43 10 0 72 
19 Leather 4 0 1 6 11 
20 Wood 15 15 7 5 42 
21 Paper 3 0 1 2 6 
22 Publishing, printing, and recorded media 48 12 6 9 75 
23 Refined petroleum product 3 0 0 3 6 
24 Chemicals 17 7 3 28 55 
25 Plastics & rubber 17 8 3 8 36 
26 Non metallic mineral products 16 10 7 6 39 
27 Basic metals 8 4 3 5 20 
28 Fabricated metal products 52 22 31 10 115 
29 Machinery and equipment (29 & 30) 0 2 5 20 27 
31 Electronics (31 & 32) 3 7 4 7 21 
33 Precision instruments 0 0 0 1 1 
34 Transport machines (34 & 35) 2 2 2 16 22 
36 Furniture 27 72 31 8 138 
37 Recycling 2 0 1 0 3 
Retail 52 Retail 91 103 108 122 424 
O
th
er
 s
er
v
ic
es
 
51 Wholesale 42 32 32 38 144 
72 IT 6 1 3 7 17 
55 Hotel and restaurants: Section H 41 99 63 46 249 
50 Services of motor vehicles 35 20 24 25 104 
45 Construction: Section F 26 5 7 4 42 
60 Transport: Section I (60-64) 24 11 4 25 64 
    Total 549 543 449 549 2090 
                                                 
4 Due to missing observations, the number of firms in the subsequent sections does not always add up to 2090.  
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The food sector is the largest in the entire sample. Nevertheless, there are between country 
variations with the largest sector being fabricated metal products for Ghana, the furniture sector 
for Tanzania and the food sector for both Uganda and Kenya. The precision instruments sector and 
recycling sector have the lowest number of firms in the sample. 
2.2.2 Descriptive statistics 
Table 2.3 reports the descriptive statistics on some of the variables in our sample. The majority of 
the firms are small and medium sized. One half of the firms reported having less than 11 fulltime 
employees in 2012. A quarter of the firms reported having more than 28 fulltime employees. The 
largest firm reported 5500 fulltime employees. Sales turnover in 2012 exhibits heterogeneity. The 
minimum sales turnover was $404.29. The median firm in the sample reported a sales turnover of 
$217168.80 whilst the average sales turnover in the same period was $28.3 million. The variables 
turnover and employment are used in Chapter 5 where we examine the relation between innovation 
inputs and efficiency in the manufacturing industry. Table 2.3 also shows that one half of the firms 
have been in operation for less than 13 years. The average age of a firm is about 17 years. Hence, 
most of the firms in our sample are young. The oldest firm is aged 107 years. Labour productivity, 
calculated as sales turnover divided by the number of fulltime employees also exhibits 
heterogeneity. The minimum labour productivity is about $24.26. The median firm reports a labour 
productivity of $18052.14 against a mean of $324036.50. The maximum labour productivity is 
$106 million. An interesting observation is that more than one half of the firms experienced a 
decrease in turnover growth over the period 2009-12 with 1269 firms reporting sales turnover in 
both years. Lastly, 759 firms out of the 1859 firms that reported the number of fulltime employees 
in both 2009 and 2012 report the same number of employees.  
 
Table 2.3 Descriptive statistics 
Variable min p25  p50 p75 max mean N 
Turnover 2012* 0.40 44.24 217.17 1490.00 21100000 28300 1526 
Employment 2012** 1 6 11 28 5500 49.52 2013 
Age  1 8 13 21 107 16.88 2090 
Labour productivity*** 0.02 4.75 18.05 72.19 106000 324.04 1526 
Turnover growth 2009-12 -.99 -.69 -.24 .17 3605.78 6.50 1269 
Employment growth 2009-12 -.97 0 0 0.25 48 .39 1859 
*Turnover is deflated using the Penn World Tables purchasing power parity exchange rates to determine relative values of currencies 
for Ghana, Tanzania, Uganda and Kenya. Turnover is divided by 1000. 
**Firms are categorized as small (1-19 employees), medium (20-99 employees), and large (100+ employees)  
***Labour productivity is calculated as Turnover 2012 divided by number of fulltime employees in 2012. 
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2.3 Sales and exports 
Table 2.4 reports the proportion of sales that are exported directly and indirectly (i.e. by third 
parties). These measures give an indication of the intensity of foreign trade. Exporting is one of 
the main variables of interest in Chapter 3 which seeks to examine the bidirectional relationship 
between innovation and exporting including the factors mediating this relationship. Kenya reports 
the highest percentage of direct exports (12.3%). It can also be observed that Uganda reports the 
lowest percentage of direct exports (2.7%) but contrastingly has the highest percentage of indirect 
exports (12%). Furthermore, indirect exports account for a large share of sales for the sample 
relative to direct exports.  
 
Table 2.4 Export status 
Country Direct exports Indirect exports N 
Ghana 3.1% 4.0% 432 
Tanzania 3.4% 9.0% 298 
Uganda  2.7% 12.0% 277 
Kenya 12.3% 10.3% 464 
Total 5.4% 9.0% 1471 
 
Table 2.5 reports the export status of firms located in different regions 
(www.enterprisesurveys.org). In comparison to the values reported in Table 2.4, we observe that 
with the exception of Kenya, the proportion of total sales that are exported directly are lower in 
our sample than those for firms in East Asia and Pacific, Europe & Central Asia, Latin America & 
Caribbean, Middle East & North America, South Asia, and sub-Saharan Africa (SSA). 
Contrastingly, it can be observed that indirect exports reported in Table 2.4 are much higher in our 
sample than those reported by the regions shown in Table 2.5. There is a possibility that a large 
proportion of goods produced by firms in our sample is intended for third party exporters, which 
aids firms in circumventing a weak customs and trade regulatory environment.  
 
Table 2.5 Export status by region 
Region Direct exports Indirect exports 
East Asia and Pacific 6.5% 2.1% 
Europe & Central Asia 5.4% 2.7% 
Latin America & Caribbean 4.7% 2.5% 
Middle East & North America 8.5% 2.5% 
South Asia 5.0% 4.0% 
Sub-Saharan Africa 4.2% 2.9% 
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2.4 Supplies and imports 
Table 2.6 reports the proportion of material inputs and supplies purchased from domestic markets 
and foreign markets. Ghana reports the highest percentage of imported inputs (48%). 
Contrastingly, Uganda reports the lowest percentage of imported inputs (19%). Tanzania and 
Kenya report similar percentages of imported inputs.  It can also be noted that very few firms 
report on this indicator. Nevertheless, more than one half of the inputs are of domestic origin for 
the four countries. There are two possible explanations for this observation. The first is that the 
sampled firms may be facing a large number of alternative suppliers domestically. Secondly, firms 
may also be purchasing their inputs from local importers.  
 
Table 2.6 Origin of inputs and supplies 
Country Foreign origin Domestic origin N 
Ghana 48% 52% 280 
Tanzania 31% 69% 203 
Uganda  19% 81% 199 
Kenya 30% 70% 270 
Total 32% 68% 952 
 
Table 2.7 shows the proportion of total material inputs and supplies by origin for firms located 
in different regions (www.enterprisesurveys.org). With the exception of SSA which seems to 
depend on inputs of foreign origin to a large extent, we observe relatively little variation in the 
proportions between the country level data shown in Table 2.6 and regional data in Table 2.7.   
 
Table 2.7 Origin of inputs and supplies by region 
Region Foreign origin Domestic origin 
East Asia and Pacific 25.4% 74.6% 
Europe & Central Asia 38.0% 62.0% 
Latin America & Caribbean 35.1% 64.9% 
Middle East & North America 43.9% 56.1% 
South Asia 24.0% 76.0% 
Sub-Saharan Africa 64.8% 35.2% 
 
2.5 Innovation 
2.5.1 Product and process innovation 
As shown in Table 2.8, a majority of firms report on whether they have introduced new or 
significantly improved products or services, and processes. Uganda reports the highest percentages 
for both product innovation (53%) and process innovation (38%). In fact, more than one half of 
Setting the Stage: Innovation in Africa 
22 
 
the firms in Uganda reported product innovation. Tanzania has the lowest rate of product 
innovation (16%) whilst Ghana reports the lowest rate of process innovation (26%). There is more 
variation in the rate of product innovation relative to process innovation. The empirical studies in 
the subsequent chapters use these self-reported measures of product innovation. A comparison 
between the rates of innovation in our sample and those of the EU-28 enterprises based on the 
2012 Community Innovation Survey (CIS) for the period 2010 through 2012 (ec.europa.eu) 
reveals striking differences in reported rates of innovation. In particular, enterprises in Ghana, 
Uganda and Kenya report markedly higher rates of innovation in comparison to the average rate 
of innovation observed in EU-28 enterprises. Similarly, much higher rates of process innovation 
are seen in all the four countries in relative to the rates reported for the EU-28 member countries. 
Cirera and Muzi (2016) argue that high levels of self-reported innovation in developing countries 
partly arise from a rather subjective definition of innovation in surveys especially since innovation 
is likely to be more incremental and less radical. 
 
Table 2.8 Product and process innovation 
Country Product innovation Process innovation N 
Ghana 28.0% 26.0% 544 
Tanzania 16.0% 29.0% 540 
Uganda  53.0% 38.0% 448 
Kenya 43.0% 28.0% 542 
Total 34.0% 30.0% 2074 
EU-28 23.7% 21.4% 283111 
 
Table 2.9 reports the market orientation of product and process innovation.  Very few firms 
report whether the innovations are new to the local, national, or international market. A large 
percentage of firms indicate that both product and process innovations are new to the local market 
and to a smaller extent new to the national market. A very small proportion of the firms report that 
innovations are new to the international market. This suggests that the reported innovations have 
a relatively low degree of novelty.  
 
Table 2.9 Product and process innovation market orientation 
Country Product innovation Process innovation 
  Local National International N Local National International N 
Ghana 43% 23% 5% 144 29% 13% 3% 180 
Tanzania 22% 8% 3% 88 20% 8% 3% 200 
Uganda  45% 27% 10% 216 38% 20% 8% 206 
Kenya 42% 28% 8% 219 33% 20% 6% 198 
Total 40% 24% 7% 667 30% 15% 5% 784 
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Table 2.10 describes the reasons for firms introducing their main innovative products and 
services. The main objective for product innovation is extending the range of products or services 
(92%), which virtually exhibits no variation between the four countries. Furthermore, opening up 
new markets or increasing market share (87%), and increasing competitiveness by introducing 
products or services offered by competitors in the market (73%) are important reasons for product 
innovation. Very few firms report replacing a product or service already offered by the firm as a 
reason for product innovation (27%). Notwithstanding, this objective seems relatively more 
important in Tanzania. 
 
Table 2.10 Objectives of product innovation 
Country Replace Range New markets Cost Competition Regulation Sales drop N 
Ghana 21% 92% 95% 28% 70% 37% 40% 141 
Tanzania 45% 92% 56% 26% 79% 46% 67% 87 
Uganda  26% 91% 84% 49% 79% 56% 63% 232 
Kenya 26% 93% 96% 34% 66% 28% 38% 232 
Total 27% 92% 87% 37% 73% 42% 51% 692 
Replace provides the percentage of innovating firms which report that replacing a product or service offered by the firm was the main 
objective. Range means that the objective for innovating was to extend the range of products or services offered by the firm. New markets 
relates to opening up new markets or increasing market share; Cost to decreasing production costs or costs of offering a service; 
Competition to offer products and services already offered by competitors; Regulation to comply with regulations and standards; Sales 
drop to address decreasing demand for other products and services. N is the number of firms reporting on the reasons for product 
innovation. 
 
Table 2.11 reports the main reasons for introducing process innovation in the firm. A high 
percentage of the firms report that the main reason was to increase the quality of products or 
services already offered by the firm (92%). Increasing productivity (90%), production flexibility 
(89 %), increasing the speed of production or of offering service (86%), and speed of delivery to 
customers (81%) are also major reasons for introducing process innovations. There is very little 
variation between the countries in these five objectives. A much smaller percentage of firms report 
complying with regulations and standards (46%) as a reason for process innovation. Nevertheless, 
this objective is much more important for firms in Uganda relative to the rest of the countries. This 
may indicate a high degree of compliance with regulations and standards encompassing safety and 
environmental regulations due to well-functioning quality assurance institutions in Uganda. 
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Table 2.11 Objectives of process innovation 
Country Qual. Prod. Flexib. Speed prod. Speed. Del. Cost Waste Regulation N 
Ghana 89% 88% 85% 83% 77% 61% 59% 41% 186 
Tanzania 94% 93% 93% 90% 83% 39% 60% 30% 200 
Uganda  93% 89% 91% 85% 82% 51% 79% 66% 221 
Kenya 91% 89% 88% 85% 83% 65% 69% 47% 203 
Total 92% 90% 89% 86% 81% 54% 67% 46% 810 
Qual. provides the percentage of innovating firms which report that increasing the quality of products and services offered by the firm 
was the main objective. Prod. relates to increasing the total production of goods and services; Flexib. to increasing the flexibility of 
production or service offered; Speed prod. to increasing the speed of production or offering service; Speed. Del. to increasing the speed 
of delivery to the customer; Cost to decreasing the cost of production or offering service; Waste to reducing waste or errors; Regulation 
to complying with regulations and standards. N is the number of firms reporting on the reasons for process innovation. 
 
2.5.2 Innovation activities 
Table 2.12 reports on the core activities associated with the development or production of product 
or process innovation. The four countries exhibit very small differences in the reported measures. 
The most important innovation activity is the purchase of new equipment, machinery or software 
(42%), followed by formal training (28%), internal R&D (20%), and external R&D (5%) 
respectively. External R&D relating to firms engaging public or private enterprises that are paid 
for the development of innovations seems to be of very low importance in all the four countries. 
In comparison to the EU-28 member countries, it is observed that the countries in our sample report 
much lower rates of across the four innovation activities. Notwithstanding, the purchase of new 
equipment, machinery or software (74%) remains the most important innovation activity even for 
the EU-28 member countries. It can also be observed that similar to what is reported for our 
sample, external R&D (22%) remains of relatively low importance for the EU-28 member 
countries as well. Internal R&D and formal training for the development of innovation are 
particularly important innovation activities that are examined in relation to institutional quality in 
Chapter 4. 
 
Table 2.12 Innovation activities 
Country Internal R&D External R&D Formal training New equipment N 
Ghana 17% 4% 27% 43% 543 
Tanzania 23% 3% 25% 40% 532 
Uganda  15% 7% 23% 35% 438 
Kenya 25% 6% 37% 47% 537 
Total 20% 5% 28% 42% 2050 
EU-28 49% 22% 46% 74% 283111 
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2.5.3 Sources of information for innovation 
The most important sources of information or ideas for innovation are shown in Table 2.13. A 
majority of firms rely on customer feedback for innovation. Chapter 3 examines the mediating role 
of customer feedback in the exporting-innovation relationship. The second most important source 
of information is products or services that are already available in the market followed by in-house 
R&D and personnel, knowledge from parent or other firms, and the internet respectively. The least 
important source of information or ideas for innovation is universities/research institutes. This may 
imply weak linkages between firms and universities/research institutes. 
 
Table 2.13 Sources of information for innovation 
Source Ghana Tanzania Uganda Kenya Total 
In-house R&D and personnel 53 98 24 39 214 
Recent hires from other firms 2 11 7 8 28 
Knowledge from parent or another firm 34 65 49 32 180 
Suppliers 59 17 41 23 140 
Consultancy firms 24 13 28 21 86 
Business associations and conferences/exhibitions 50 23 65 33 171 
Professional journals and trade publications 14 15 17 10 56 
Products or services available in the market 78 44 72 45 239 
Government ministries or programs 5 0 12 8 25 
Universities/research institutes 0 2 5 7 14 
Internet 52 25 17 80 174 
Customer feedback 165 211 108 234 718 
N 536 524 445 540 2045 
 
2.5.4 Barriers to innovation 
Table 2.14 reports on factors hampering innovation. A 3-point-likert scale ranging from not 
important to very important in the ICS instrument is used to measure factors that impede 
innovation. Firms in Ghana, Tanzania, and Uganda report that lack of funds within the enterprise 
followed by high costs of innovation are very important barriers to innovation. Firms in Kenya on 
the other hand report high costs of innovation as a very important barrier to innovation. Lack of 
funds within the enterprise is the second most important barrier to innovation for firms in Kenya. 
Other important impediments to innovation include lack of external financing for Ghana, Uganda, 
and Kenya. These observations suggest that firms face credit constraints. It can also be observed 
that lack of information technology and lack of qualified personnel are important obstacles to 
innovation for firms in Tanzania. This may suggest poor information and communication 
technology infrastructure and a low human capital base in Tanzania relative to Ghana, Uganda, 
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and Kenya. The least important barrier in all the four countries is no need for innovation due to 
prior innovation. 
 
Table 2.14 Barriers to innovation 
Barrier Ghana Tanzania Uganda Kenya Mean 
Lack of funds within enterprise 1.72 1.82 1.57 1.36 1.62 
Lack of external financing 1.50 1.35 1.23 1.23 1.33 
High costs of innovation 1.52 1.60 1.51 1.41 1.51 
Lack of qualified personnel 0.80 1.59 0.95 0.91 1.06 
Lack of information technology 1.00 1.60 1.09 1.00 1.17 
Lack of information markets 0.93 1.46 1.21 1.05 1.16 
Difficulty finding co-operating partners 1.26 1.37 0.86 1.08 1.14 
Market dominated by established firms 0.98 1.46 1.04 1.08 1.14 
Uncertain demand for innovative products 0.74 1.26 1.04 1.05 1.02 
No need due to prior innovation 0.49 0.54 0.83 0.80 0.66 
N 201 179 184 219 783 
 
2.6 Dynamic capabilities 
The role of dynamic capabilities in building long-term competitive advantage has gained 
importance in developing economies in recent years (Fainshmidt, Pezeshkan, Frazier, Nair, & 
Markowski, 2016). A dynamic capability refers to the capacity of an organization to purposefully 
create, extend, or modify its resource base (Helfat et al., 2007). The ICS reports dynamic 
capabilities using four constructs including identification and selection of knowledge, knowledge 
acquisition, knowledge transformation, and commercialization of products. Various items in the 
ICS instrument measured on a 7-point-likert scale ranging from completely disagree to completely 
agree are used for measuring each construct. Specifically, 5 items are used for measuring the firm’s 
ability for identifying and selecting knowledge, 3 items are used for measuring the firm’s ability 
for acquiring knowledge, and 4 items are used for measuring both the ability of transforming 
knowledge and commercializing products.  
The average values of the items within each construct measuring dynamic capabilities are 
reported in Table 2.15. Kenya scores highly on ‘Identification & selection’ of knowledge while 
Tanzania posts the lowest score. Notwithstanding, Tanzania scores highly on the remaining three 
constructs including ‘Acquisition’, ‘Transformation’, and ‘Commercialization’. Ghana has the 
lowest scores on both ‘Acquisition’ and ‘Commercialization’ whilst Uganda has the lowest score 
on ‘Transformation’. On the overall, firms report a high ability of transforming knowledge and a 
much lower ability of identifying and selecting knowledge. A high ability of transforming 
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knowledge suggests that firms recombine knowledge due to sound knowledge management 
systems. Additionally, firms might also have departments or coordinators that are effective in 
diffusing and disseminating knowledge. Furthermore knowledge transformation implies that 
different departments work together with ease. A low ability for identification and selection of 
knowledge on the other hand may indicate poor networks between firms and scientific research 
institutions coupled with poor access to specialised journals and magazines. It may also be the case 
that firms conduct technological audits ineffectively. Lastly, poor identification and selection 
suggests that firms may be lacking the ability for monitoring customers and client’s needs.  
 
Table 2.15 Dynamic capabilities 
 Construct  
Country Identification & selection Acquisition Transformation Commercialization N 
Ghana 2.66 3.74 4.12 4.08 197 
Tanzania 2.63 4.48 4.49 4.42 179 
Uganda 3.00 4.28 4.07 4.13 184 
Kenya 3.64 4.35 4.34 4.33 219 
Total 2.98 4.21 4.26 4.24 779 
 
2.7 Trust 
Table 2.16 reports the extent to which a firm trusts its partners and other organizations in their 
business dealings. Four items measured on a 7-point-likert scale ranging from completely disagree 
to completely agree in the ICS instrument relating to the extent to which firms regard their partners 
as trustworthy, frank and truthful, honest, and including the extent to which firms trust other 
organizations are used to construct an averaged value for measuring trust. Tanzania reports the 
highest mean value on trust. Contrastingly, Ghana reports the lowest mean value on trust. It is 
noteworthy that the mean values are above average and exhibit very little variation in the four 
countries. Nevertheless, none of the firms in Ghana and Tanzania reported that they completely 
disagreed that that their business partners were trustworthy. This indicates relatively similar 
patterns of trust among firms in the two countries. 
 
Table 2.16 Trust 
Country min max Mean sd N 
Ghana 2 6 4.08 0.6358 191 
Tanzania 3 6 4.42 0.5309 179 
Uganda 0 6 4.13 1.1186 184 
Kenya 0 6 4.33 0.7404 219 
Total 0 6 4.24 0.7564 773 
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We compare the mean values of trust in partners and other organizations in business dealings 
with mean values of political trust reported in Table 2.17 to establish whether there is a general 
attitude of trust or distrust in government. We use the WBES to construct a measure of political 
trust that relates to the respondents evaluation of business-government dealings. An average of six 
items measured on a 5-point-likert scale ranging from ‘no obstacle’ to ‘very severe obstacle’ 
indicating the ‘degree to which institutions (e.g. corruption) is an obstacle to the operations of the 
firm’ is used for measuring political trust. Government performance relating to perceived 
corruption, judicial efficiency, and bureaucratic quality has been found to be associated with trust 
(La Porta, Lopez-de-Silanes, Shleifer, & Vishny, 1997).  Hence, government institutions will most 
likely not be perceived as an obstacle in a business environment with high levels of trust. Table 
2.17 strikingly reveals that the mean values for political trust are below average for all the four 
countries implying poorly-functioning government institutions. Notwithstanding, Table 2.17 
shows that Kenya reports the highest level of political trust. This may suggest that government 
institutions are relatively transparent in their dealings. A comparison of mean values of trust in 
business partners (Table 2.16) and political trust (Table 2.17) reveals that Tanzania reports the 
highest level of trust in business partners, but the lowest level of trust in government institutions. 
Contrastingly, Ghana reports the lowest level of trust in business partners but a much higher level 
of trust in government institutions. This particular observation suggests that Tanzania and Ghana 
have opposing perceptions of trust towards business partners, and political institutions. Kenya and 
Uganda retain relatively stable rankings in both measures of trust implying consistency in trusting 
business partners, and government institutions. This may indicate a relatively business-friendly 
and predictable business environment for firms in Kenya and Uganda. 
 
Table 2.17 Political trust 
Country min max mean sd N 
Ghana 0 4 1.46 0.7807 549 
Tanzania 0 4 1.87 1.0621 543 
Uganda 0 4 1.65 0.6949 449 
Kenya 0 4 1.34 0.8126 549 
Total 0 4 1.58 0.8376 2090 
 
2.8 Relationship with customers and institutional actors 
Relationships with buyers, suppliers, competitors, and institutional actors indicate the degree of 
firm embeddedness in local networks of economic activity. Four items measured on a 7-point-
Setting the Stage: Innovation in Africa 
29 
 
likert scale ranging from completely disagree to completely agree from the ICS instrument are 
used to construct an averaged value measuring whether the firms ‘have very well established 
relations’ with these external actors. Table 2.18 shows that Tanzania reports the highest mean 
value on this indicator. Hence, firms in Tanzania have relatively close relationships with external 
actors. On the other hand, Uganda has the lowest mean value suggesting relatively distant relations 
with external actors. It can also be observed that none of the four countries completely disagree 
that they have well established relations with external actors. Moreover, all the countries score 
mean values that are above average. This implies a high degree of embeddedness suggesting that 
firms are likely to benefit from information and opportunities in their local networks of economic 
activity.  
 
Table 2.18 Relationship with external actors 
Country min max mean sd N 
Ghana 2 5.75 4.25 0.5542 197 
Tanzania 3.25 6 4.86 0.4512 179 
Uganda 1 6 3.89 0.9836 184 
Kenya 0.25 6 4.31 0.7139 219 
Total 0.25 6 4.33 0.6758 779 
 
2.9 Conclusion 
This chapter highlights some important descriptive statistics capturing variables such as sales 
turnover, the number of fulltime employees, and labour productivity of firms in Ghana, Tanzania, 
Uganda, and Kenya. These variables are used in the empirical analyses in the succeeding chapters. 
Furthermore, export status and origin of material inputs and supplies is contrasted with that of 
economies in various regions with the aim of providing a background to the study context. 
Essentially, it is observed that the firms in our sample report larger proportions of indirect exports. 
This suggests that firms may consciously produce with the intention of supplying products to third 
party exporters or may do so in a bid to circumvent bureaucratic red tape associated with a weak 
trade and customs regulatory environment. Additionally, sampled firms generally rely on domestic 
inputs. Some possible explanations include availability of alternative local suppliers and 
purchasing from local importers. Nevertheless, we also note that countries in SSA are highly 
dependent on inputs of foreign origin relative to countries in other regions. This contrast indicates 
that on the overall, SSA imports large quantities of raw materials and technologies from foreign 
suppliers.  
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This chapter also gives prominence to the topic of innovation where reported measures of 
innovation, innovation activities, sources of information for innovation, and barriers to innovation 
are discussed extensively. The difference between the percentage of firms reporting innovation in 
the countries in our sample and the EU-28 enterprises is accentuated. We highlight that it is highly 
probable that self-reported measures of innovation may focus on less incremental forms of 
innovation, which is likely to be the case in this study sample. Regarding innovation activities, it 
is observed that external R&D is regarded as less important relative to purchasing new equipment 
for innovation in our sample. This is also the case for EU-28 enterprises. This indicates that firms 
are more likely to invest in physical assets and human capital as opposed to external R&D. We 
also note that customer feedback is the most important source of information for innovation. This 
observation suggests that a high premium is placed on customers as a source of ideas for 
innovation. This section also reveals that lack of internal and external financing is perceived as the 
most critical barrier to innovation. This may suggest the existence of credit constraints.  
Lastly, dynamic capabilities, trust, and relationship with external actors including institutions 
are described in the context of the firm’s operational environment. A striking observation arises 
from the two measures of trust where we observe that on average, firms trust their business partners 
much more than they trust government institutions in their business dealings. This suggests that 
business dealings with the government pose major impediments to a majority of firms’ operations. 
Thus, firms are likely to be operating in an environment with weak institutions. In sum, these 
salient features of manufacturing firms in Africa provide insightful information that is imperative 
for understanding innovation in the context of developing countries in Africa. This chapter 
therefore lays a foundation for the empirical chapters of the dissertation.
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Chapter 3  
 
The Bidirectional Relationship between Innovation and Exporting: A 
case for Market Creation and Customer Feedback Mediation in sub-
Saharan Africa5 
 
 
Abstract 
This chapter examines the bidirectional relationship between innovation and exporting in four 
countries in sub-Saharan Africa. It is expected that there is a positive relationship between 
innovation and subsequent exporting, and that this relationship is mediated by market creation. 
Similarly, it is expected that there is a positive relationship between exporting and subsequent 
innovation, with customer feedback mediating this relation. Thus, this chapter answers the 
following research question: ‘Which mechanisms underlie the bidirectional innovation-exporting 
relationship at the firm-level?’  
Firm-level data from a repeated cross-sectional survey design from the 2006/07 and 2013 World 
Bank Enterprise Surveys and 2013 Innovation Follow-up Survey is analysed and it is found that 
the relation between innovation and subsequent exporting is positive and significant. However, the 
relation between exporting and subsequent innovation is positive but non-significant. These 
relations broadly nuance a bidirectional relationship between innovation and exporting. 
Furthermore, market creation significantly mediates about 32.5% of the effect of innovation on 
subsequent exporting while customer feedback is found to significantly mediate about 67.4% of 
the effect of exporting on subsequent innovation. Thus, innovation policies aimed at fostering 
novel product innovation may be important for creating a new export market space.   Additionally, 
policies aimed at improving information and communication technology infrastructure are 
imperative in ensuring faster response to market needs.
 
                                                 
5 This chapter has been submitted in a slightly different format as Barasa, L., Kimuyu, P., Vermeulen, P., Knoben, J., & Kinyanjui, 
B. (submitted). The bidirectional relation between innovation and exporting: The case of mediation effects from market creation 
and customer feedback in sub-Saharan Africa.  
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3.1 Introduction 
The link between innovation and exporting has received considerable attention (Love & Roper, 
2015; Rodil et al., 2016; Cassiman et al., 2010). One strand of research investigates 
complementarity between exporting and innovation (Golovko & Valentini, 2011; Filatotchev & 
Piesse, 2009) while the other examines the direction of causality (Filipescu et al., 2013; Damijan 
et al., 2010; Hahn & Park, 2012). Nevertheless, few studies take into account the possibility of 
both causalities occurring simultaneously (Salomon & Shaver, 2005). Furthermore, a majority of 
these studies have been conducted in developed countries. Hence, there is an apparent dearth of 
literature disentangling the mechanism of the innovation-exporting relationship, specifically in 
developing countries and more so in Africa. George, Corbishley, Khayesi, Haas, and Tihanyi 
(2016) argue that there is a paucity of studies shedding light on underresearched phenomena that 
remain a serious concern for business in Africa. For instance, previous studies find evidence of 
learning by exporting in sub-Saharan Africa (SSA) (Bigsten et al., 2004; Bigsten & Gebreeyesus, 
2009; Van Biesebroeck, 2005) implying that participation on international markets facilitates 
knowledge flows from customers and competitors. Yet, it remains unclear how this mechanism 
affects the exporting-innovation relation in SSA.6  
We argue that there is a bidirectional causal relationship between innovation and exporting in 
Africa. Chadha (2009) suggests that innovation directly influences exporting behaviour because 
firms apply innovation as a strategy for gaining an international market share. A firm’s ability to 
compete successfully on the international market is influenced by its capacity for introducing and 
marketing both new and improved products (Filipescu et al., 2013). Conversely, exporting 
influences the likelihood of innovation (Hahn & Park, 2012). This may occur in two ways. First, 
the export market is a potential source of information that directly affects the likelihood of 
innovation (Crespi, Criscuolo, & Haskel, 2008). Hence, firms are likely to gain valuable 
knowledge from the export market that leads to subsequent innovation. Secondly, pressures arising 
from high demand on the international market may push participating firms to innovate (Di 
Stefano, Gambardella, & Verona, 2012). This study therefore departs from previous studies 
focusing on innovation, exporting and productivity (Caldera, 2010; Ganotakis & Love, 2011; 
                                                 
6 Our study sample consists of firms located in SSA including Ghana, Kenya, Tanzania, and Uganda. 
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Cassiman et al., 2010; Crespi & Zuniga, 2012) by examining how market sources of information 
link exporting to innovation. 
We posit that there are two different mechanisms accounting for the bidirectional causal 
relationship between innovation and exporting. These mechanisms comprise the two primary 
sources of innovation including technology-push innovation and demand-pull innovation. 
Technology-push innovation occurs when R&D drives the introduction of new products for 
exporting. Hence, technology-push innovation relates to the supply side factors arising from 
technological advances. Nevertheless, it has been argued that it is the creation of new products and 
services that matters for the export market rather than investment in R&D (Ganotakis & Love, 
2011). Conversely, demand-pull innovation relates to demand side factors including the need for 
new or significantly improved products arising from foreign markets (Norman & Verganti, 2014). 
Additionally, we argue that whilst there is a likelihood of market creation mediating the relation 
between innovation and exporting within the technology-push mechanism, customer feedback is 
more likely to mediate the relation from exporting to innovation within the demand-pull 
mechanism. This study employs data from a repeated cross-sectional survey design covering a 7-
year period that enables us to draw conclusions regarding causality. Two waves of  data from the 
World Bank Enterprise Survey (WBES) carried out in 2006 for Uganda and 2007 for Ghana, 
Kenya, and Tanzania respectively, and the 2013 WBES  including the 2013 Innovation Follow-up 
Survey (IFS) are merged giving a representative account of export behaviour and innovation 
activities of the reporting firms for the period covering years 2006/07-2012.  
The main research question is whether there exists a bidirectional causal effect between 
innovation and exporting in SSA. Specifically, we seek to find out how technology-push 
innovation drives exporting, and how exporting drives demand-pull innovation by examining the 
underlying mechanisms of this interrelationship. 
3.1.1 Research context 
Innovation, which is defined as the introduction of new or significantly improved products or 
services (Oslo Manual, 2005) is inherently context specific (Baskaran & Mehta, 2016). Lack of 
systematic studies on innovation in Africa poses a major challenge in understanding innovation in 
the context of developing countries in SSA. Small and underdeveloped markets arising from high 
levels of illiteracy, low per capita income, and poor infrastructure characterize countries in Africa. 
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These features significantly influence technology-push and demand-pull innovation, which 
represent the supply side and demand side respectively. Muchie and Baskaran (2013) argue that 
levels of literacy and per capita income largely account for demand-pull innovation. Yet, countries 
in Africa report high levels of illiteracy and low per capita income. In particular, low levels of 
literacy hinder consumers from articulating demand, which is a major obstacle to demand-pull 
innovation. Furthermore, a majority of firms do not conduct R&D, and also face poor 
telecommunications and energy infrastructure presenting obstacles to technology-push innovation 
in Africa (Muchie & Baskaran, 2013). Notwithstanding, innovation ideas and technology 
development options predominantly arise from the supply side in the context of SSA. Successful 
radical innovations are typically rare (Norman & Verganti, 2014). Nevertheless, M-PESA, a 
Kenyan based mobile money transfer service offered by Safaricom Limited is one of world’s most 
successful financial innovation.7 M-PESA has been classified both as a radical and disruptive 
innovation. We provide a more detailed discussion on the origins and exporting of M-PESA 
services in the following section in a bid to shed light on features of technology-push innovation 
in SSA. We also present an illustrative example of demand-pull innovation to provide more insight 
into how this mechanism works in the context of SSA. In particular, we highlight the factors that 
play a significant role in explaining how exporting leads to demand-pull innovation by examining 
the exporting-innovation mechanism of The Kikoy Mall EPZ Ltd, a Kenyan based textile and 
clothing enterprise. Accordingly, the M-PESA and Kikoy Mall EPZ Ltd are illustrative examples 
of technology-push innovation and demand-pull innovation in Africa.  
3.1.2 Technology-push innovation: The case of M-PESA 
M-PESA has been described as the most successful and largest mobile money transfer service in 
the world (Mas & Morawczynski, 2009). The origins of M-PESA are traced back to the 
conceptualization of a money transfer service by researchers for meeting the needs of the unbanked 
population. This idea was developed by a team of researchers and Safaricom Limited, an affiliate 
of UK’s Vodafone Group following which the M-PESA service was introduced to the market. The 
development of M-PESA involved intensive investment in R&D for designing and developing the 
money transfer software. Additionally, Safaricom Limited engaged in extensive market creation 
                                                 
7 The name M-PESA is a combination of an abbreviation and a Swahili word. “M” stands for “Mobile” while PESA, is a Swahili 
word for money. Hence, M-PESA means mobile money.  
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activities aimed at pushing the uptake of the M-PESA service in both rural and urban areas. M-
PESA can be termed as a financial inclusion breakthrough in SSA. The potential applications of 
M-PESA have evolved over time to include formal banking transactions. This implies that 
potential applications of the money transfer service were largely unknown during its development. 
M-PESA services have been exported to Tanzania, Uganda, Rwanda, India, Egypt, Afghanistan, 
Romania, and Albania.8 
M-PESA was developed by means of R&D involving basic research, following which the 
money transfer service was refined and successfully marketed both domestically and 
internationally. The distinctive features that classify M-PESA as a technology-push innovation 
include the fact that it was an idea from an R&D team that initiated the development of a new 
product based on their knowledge of users’ needs (Hughes & Lonie, 2007). In addition, potential 
users were not involved in providing input regarding the product design specification. Hence, the 
innovation compulsion arose from R&D with the market being viewed as a receptacle for the 
product. From the outset, scientific and technological skills were applied in the invention of the 
mobile money transfer service. Yet, the specific need for mobile money transfer services did not 
exist because the market had not identified such a need. Thus, the success of M-PESA is attributed 
to spurring a latent need by providing the market with an innovative financial product (Mas & 
Morawczynski, 2009). 
The M-PESA launch involved significant investment in branding and marketing indicating a 
strong market opportunity. Extensive marketing carried out in the initial stages included 
advertising by medium of television and radio, roadshows, tents, and expansive sales-points. A 
2008 survey of 1,210 M-PESA users revealed that about 70 percent of the users first heard about 
M-PESA from advertisements on television and radio (Financial Sector Deepening Trust, 2009). 
In sum, the introduction of M-PESA involved extensive market creation that subsequently resulted 
in exporting of the M-PESA services. Thus, market creation activities were the major driving force 
underlying the technology-push mechanism exhibited by M-PESA. 
  
                                                 
8
 M-PESA has been less successful in other countries relative to Kenya. This has been attributed to pervasive financial exclusion 
that made M-PESA a viable option for a majority of Kenyans. In addition, M-PESA conformed to culturally accepted forms of 
traditional exchange in Kenya that involved the transfer of money through third parties. 
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3.1.3 Demand-pull innovation: The case of Kikoy Mall EPZ Ltd 
Kikoy Mall EPZ Ltd is a Kenyan based textile and clothing company specializing in Kikoy 
products including beach towels, leather bags and bathing robes.9 The idea of establishing the 
Kikoy production company was conceived when the entrepreneur encountered European 
customers who were in search of the Kikoy fabric. The entrepreneur then suggested to them that 
he was in a position to supply them with good quality Kikoy fabric relative to what other sellers 
were offering, after which he went ahead to form the company. Kikoy Mall EPZ Ltd is currently 
one of the largest exporters of Kikoy products in the world with Europe being its top export 
destination. The company began producing leather bags with an interior Kikoy lining after a 
customer from Spain enquired whether the firm could produce bags. A designer was hired to 
develop the new product in accordance to the customer’s requirements for production and 
exporting. Hence, the innovation compulsion arose from a customer willing to express their 
demand and provide feedback. Furthermore, a majority of its potential clientele also locate the 
company by conducting a web search for textile production firms. The factors accounting for the 
company’s success include the production of high quality goods that comply with regulations and 
foreign customers’ standards. The company initiates the development of new products based on 
both customers’ requirements and requests for improvements in existing products, with the latter 
leading to incremental innovations. As such, Kikoy Mall EPZ Ltd is an example of a 
manufacturing firm engaging in demand-pull innovation that essentially arises from exposure on 
the international market that is characteristic of firms in SSA. In addition, customer feedback is of 
paramount importance for innovation at the Kikoy Mall EPZ Ltd. 
3.2 Theoretical background 
There are two conventional theories that model the innovation-exporting relationship (Wakelin, 
1998). These include the neo-technology models and the neo-endowment models, which posit that 
causality runs from innovation to exporting. Neo-technology models, based on product life cycle 
theory (Vernon, 1966) and technology-gap theory of trade (Posner, 1961) argue that competitive 
advantage is determined by the quality of products or services produced by firms. In addition, the 
export demand curve shifts outwards as firms improve the quality of products and services 
                                                 
9 Kikoy, also known as Kikoi, is a traditional Kenyan handwoven cotton wrap.  The Kikoy fabric has distinctive vibrant colour 
combinations and designs. 
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(Grossman & Helpman, 1994). Neo-technology models suggest that some of the key factors 
accounting for export performance include investment in new technologies and the development 
of new products and services that in turn rely on linkages with other firms and the support offered 
by the national innovation system within which the firm operates (Metcalfe, 1995). On the other 
hand, neo-endowment models postulate that factor endowment consisting of raw materials, skilled 
or unskilled labour, capital, and technology determine competitive advantage (Davis, 1995). 
Moreover, the importance of factor-based advantages is enhanced when a firm is a natural 
monopoly of a factor or is situated in an area where the factor is in abundance (Metcalfe, 1995). 
In contrast, endogenous growth models (Romer, 1990; Grossman & Helpman, 1991; Aghion, 
Howitt, García-Peñalosa, & Brant-Collett, 1999) suggest that causality runs from exporting to 
R&D and innovation, and provide three mechanisms explaining the exporting-innovation 
relationship. Firstly, intense competition from foreign markets exerts pressure on firms to invest 
in R&D for upgrading products and processes that enable the firm to remain competitive 
internationally. This entails investing in R&D in order to adopt to different sets of technological 
requirements in a foreign country. Secondly, exposure to superior knowledge and technology on 
the foreign markets gives rise to the ‘learning-by-exporting effect’ that fosters subsequent 
innovation. Thirdly, economies of scale arise because exporting firms cover a larger market and 
increased sales may recoup R&D investment costs, providing an incentive for innovation (see 
Love & Roper, 2015). 
In sum, existing theory indicates that diverse factors such as investing in new technologies and 
factor endowment (Wakelin, 1998) are key determinants of the innovation-exporting relationship. 
In addition, theory also supports the existence of the reverse causality relationship that is mainly 
driven by participation in foreign markets (Grossman & Helpman, 1991). Notwithstanding, 
creating markets for new products on the foreign markets is imperative for exporting performance 
(Ganotakis & Love, 2011). Furthermore, it has been argued that customers and suppliers on the 
export market often provide direct information on product development that is vital for stimulating 
innovation at the firm level (Clerides, Lach, & Tybout, 1998; Kafouros, Buckley, Sharp, & Wang, 
2008; Salomon & Shaver, 2005). Following these arguments, we contend that market creation 
activities and customer feedback are likely to be the significant mechanisms underlying the 
innovation-exporting relation and the reverse causality relationship in the context of SSA.  
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3.3 Hypotheses 
In view of the highlighted theories, we observe that considerable attention has been devoted to the 
main effects of innovation on exporting and its reverse relationship. Yet, there is sparse literature 
addressing the indirect effects underlying these relationships in the context of developing countries 
in Africa. We hypothesize that innovation increases the likelihood of exporting in subsequent 
periods. Similarly, we also hypothesize that exporting increases the likelihood of innovation in 
subsequent periods. Furthermore, in an attempt to uncover the mechanisms underlying these 
relationships, we hypothesize that the innovation-exporting relation is mediated by a technology-
push mechanism that involves market creation. Additionally, we hypothesize that the exporting-
innovation relation is mediated by customer feedback within a demand-pull mechanism. The 
research context illustrates that market creation activities and customer feedback typically underlie 
the technology-push mechanism and demand-pull mechanism in the context of SSA. We therefore 
direct our attention to developing our hypotheses in the subsequent sections. 
3.3.1 Main effect of innovation on exporting 
Empirical studies examining the relation between innovation and exporting in manufacturing firms 
find that innovation has a strong positive effect on exporting in various countries including the 
UK, Australia, and Germany (Ganotakis & Love, 2011; Roper & Love, 2002). Filipescu et al. 
(2013) suggest that firms with innovations are likely to exploit international markets for enhanced 
performance. Hence, the direction of causality runs from innovation to exporting (Harris & Li, 
2009). Furthermore, innovative firms are more likely to increase sales volumes and spread fixed 
costs of engaging in innovation activities by entering into foreign markets (Love & Mansury, 
2009). Additionally, product innovation generates competitive advantage arising from cost and/or 
product differentiation making products more competitive in both domestic and foreign markets 
(Rodríguez & Rodríguez, 2005). Product innovation is likely to be vital for successful market entry 
and exporting (Becker & Egger, 2009) in the context of countries in Africa. Hence technology-
push innovation, which is driven by advances in science and technology (Norman & Verganti, 
2014) engenders exporting in what Golovko and Valentini (2014) describe as an ‘innovating-for-
export-markets’ relationship. Furthermore, firms in developing countries usually upgrade their 
products for the export market in developed countries (see Verhoogen, 2008). In the case of M-
PESA, intensive R&D investment led to the development of a money transfer service with its 
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potential applications evolving to meet the needs of international markets. Hence, there is a high 
likelihood of innovation preceding exporting in SSA. Thus, we propose the following hypothesis: 
 
H1: Firms that innovate have a higher likelihood of exporting in subsequent periods. 
 
3.3.2 Mediated effect of innovation on exporting 
Innovation brings new market offerings that are of immense value when marketed successfully 
(Kanagal, 2015). Furthermore, the marketing of new products is imperative for firms competing 
on international markets (Ganotakis & Love, 2011). Kanagal (2015) argues that the creation of 
new products is necessary but not sufficient for value creation and that new products ought to fulfil 
unmet demand in the market. In addition, new products must be marketed successfully for market 
creation to occur. Similarly, Vargas-Hernández and Garcia-Santillan (2011) argue that the 
commercialization of new products is an important component of the innovation process. As such, 
intense marketing effort is required for innovations to impact sales. Marketing activities also play 
a key role in the diffusion of innovations because they enhance consumers’ perception of the 
novelty of new products. Various authors suggest that the degree of integration of the R&D and 
marketing departments is also a key indicator of the commercial success of innovations (Becker 
& Lillemark, 2006; Caraballo, 2009). Building upon these arguments, we posit that whilst R&D 
drives innovation in the technology-push mechanism, market creation for new products is 
imperative for exporting. Hence, marketing innovations with the aim of opening up new markets 
and positioning new products and services on the marketplace is essential for market creation 
(Gunday, Ulusoy, Kilic, & Alpkan, 2011). Taking into account the case of M-PESA where we 
highlighted that extensive market creation activities were a major driving force underlying the 
technology-push mechanism, we contend that market creation activities are critical for exporting 
in the context of SSA. We therefore formulate our hypothesis as follows:  
 
H2: The relationship between innovation and exporting in subsequent periods is mediated 
by market creation activities. 
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3.3.3 Main effect of exporting on innovation 
Several studies demonstrate the link between exporting and innovation in manufacturing firms. 
Studies such as Hahn and Park (2012) for Korea, Salomon and Shaver (2005) for Spain, and 
Damijan et al. (2010) for Slovenia find that exporting drives innovation. Evidence of causality 
running from exporting to innovation has typically been put forward by means of the ‘learning-
by-exporting’ hypothesis. Performance-based variables such as labour productivity have been used 
to proxy firm learning behaviour. Notwithstanding, Salomon and Shaver (2005) suggest that using 
innovation to measure firm learning behaviour provides a more direct examination of the ‘learning-
by-exporting’ hypothesis. The authors argue that by engaging in exporting, firms can access 
foreign knowledge that enhances innovation capabilities. The illustrative Kikoy Mall EPZ Ltd 
example exhibits these features particularly with regards to the firm developing new products due 
to knowledge flows from international customers. Furthermore, exporting can reduce innovation 
costs implying that subsequent innovations generate higher returns (Harris & Li, 2009). Exporting 
firms face competition internationally and are therefore likely to continually update their products 
(Bindroo, Mariadoss, & Pillai, 2012). Golovko and Valentini (2011) argue that increased global 
competition underscores the importance of innovation for sustained competitive advantage. Hence, 
we formulate our hypothesis as follows: 
 
H3: Firms that export have a higher likelihood of innovation in subsequent periods. 
 
3.3.4 Mediated effect of exporting on innovation 
Support for the hypothesis that exporting leads to innovation has been demonstrated by several 
studies (Hahn & Park, 2012; Salomon & Shaver, 2005). Yet, the underlying mechanism often 
remains unclear (Harris & Li, 2009). Customer feedback relating to technical and product 
development plays a key role in fostering innovation (Clerides et al., 1998; Salomon & Shaver, 
2005). Adner and Levinthal (2001) argue that innovation is driven by customer and market 
requirements because engaging customers as product co-creators is likely to yield new products. 
Customer feedback can also be a source of new ideas that may serve as innovation impulses. The 
illustrative example of demand-pull innovation shows that the innovation compulsion for Kikoy 
Mall EPZ Ltd mainly arose from customer demand and customer feedback. Furthermore, 
customers exhibit a variety of skills and competencies that present an untapped source of 
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knowledge (Blazevic & Lievens, 2008). Collaboration between firms and customers is imperative 
for creating and sustaining competitive advantage. Taking into cognizance that a majority of firms 
seek to be customer driven (Ulwick, 2002), customers now play an active role in the innovation 
process as value co-creators (Blazevic & Lievens, 2008). Hence, in line with the demand-pull 
mechanism, we contend that exporting firms in SSA are likely to innovate as a result of customer 
feedback arising from the international market. Thus, our hypothesis is as follows: 
 
H4: The relationship between exporting and innovation in subsequent periods is mediated by 
customer feedback. 
 
3.4 Data and methods 
3.4.1 Data 
This study employs a unique dataset extracted from two waves of firm-level data from the 2006/07 
and 2013 WBES that has been recently established as firm-level panel data, and the 2013 IFS 
conducted in Ghana, Kenya, Tanzania and Uganda. The WBES data contains information on 
various aspects of the business environment and investment climate of economies including topics 
such as innovation, sales and supplies, performance, finance, infrastructure and services, and 
business-government relations. This information is reported by owners and business managers in 
the non-agricultural formal sector consisting of a representative sample of firms in the 
manufacturing, retail, and service sector. The 2013 IFS specifically reports on innovation activities 
of a sub-sample of the firms in the 2013 WBES and provides more detailed information on 
innovation than that found in the 2013 WBES. We therefore merge data from the 2006/07 and 
2013 WBES, and 2013 IFS to create a more comprehensive dataset for our analysis. Our sample 
comprises 506 firms that participated in the 2006/7 WBES and the 2013 WBES, and the 2013 IFS 
consisting of 31 firms from Ghana, 151 firms from Kenya, 115 from Tanzania, and 209 firms from 
Uganda. In contrast to a majority of previous empirical studies on this topic using cross-sectional 
analysis (see Filipescu et al., 2013), this study uses a repeated cross-sectional survey design 
covering a 7-year period to examine the bidirectional relationship between innovation and 
exporting in SSA. 
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3.4.2 Dependent variables 
3.4.2.1 Innovation-exporting relationship 
Exporting. The 2013 WBES reports firms’ exporting status by providing the percentage of sales 
that account for direct or indirect exports. Our measure of exporting is a dummy variable taking 
the value of ‘1’ if a firm reports direct or indirect exports and ‘0’ if otherwise. This measure is 
consistent with the dummy variable measure used in the 2006/07 WBES. 
3.4.2.2 Exporting-innovation relationship 
Innovation. This study defines innovation as a new or significantly improved product or 
service. The 2013 WBES reports on this measure. The survey instrument asks respondents whether 
the firm ‘introduced new or significantly improved products or services’ where ‘new’ means that 
the product or service is new to the firm but not necessarily new to the market. We measure 
innovation using a dummy variable taking a value of ‘1’ if the respondents answered yes to this 
question and ‘0’ if otherwise. 
3.4.3 Independent variables 
Lagged Exporting. Past exporting is measured as a dummy variable taking a value of ‘1’ if a 
firm reported making direct or indirect exports in the 2006/07 WBES and ‘0’ if otherwise. 
Lagged Innovation. The 2006/07 WBES reports on past innovation. A dummy variable taking 
a value of ‘1’ is used to measure innovation where firms report introducing new or significantly 
improved products or services to the market and ‘0’ if otherwise. 
3.4.4 Mediating variables 
3.4.4.1 Innovation-exporting relationship 
Market creation. The 2013 WBES and 2013 IFS report on market creation activities. The 2013 
WBES specifically asks whether the firm introduced new or significantly improved methods of 
marketing. We use this as a measure of market creation in addition to the measures from 2013 IFS 
that relates to marketing innovation that includes the introduction or significant changes in 
packaging, branding, advertising methods, sales channels/sales points, sales promotion among 
others. Market creation is measured as a dummy variable taking a value of ‘1’ where a firm reports 
new or significant improvements in marketing methods in the 2013 WBES, and/or the 2013 IFS 
and ‘0’ if otherwise. 
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3.4.4.2 Exporting-innovation relationship 
Customer feedback. Firms report on the most important source of information or ideas for 
innovation in the 2013 IFS. We use a dummy variable taking a value of ‘1’ where firms report that 
customer feedback is the most important source of information or ideas for innovation and ‘0’ if 
otherwise. 
3.4.5 Control variables 
Age. The 2006/07 WBES reports the year the firm began operations. Age is calculated as the 
difference between 2007 and the year the firm began operations. 
Size. This measure relates to the firm size measured as the number of full-time permanent 
workers in the firm at the end of the year 2003, and is reported in the 2006/07 WBES. 
Foreign ownership. This variable is measured as the percentage of the firm owned by private 
foreign individuals, companies or organizations. This measure of foreign ownership is reported in 
the 2006/07 WBES. 
Human capital. This a dummy variable taking a value of ‘1’ if an employee has attained at 
least 7 years of education and ‘0’ if otherwise. This measure is reported the 2006/07 WBES. 
Managerial education level. The 2006/07 WBES reports on the level of education of managers. 
We measure managers’ education level as a dummy variable taking a value of ‘1’ if the manager 
has attained post-secondary school qualifications and ‘0’ if otherwise. 
Access to credit. The 2006/07 WBES provides information on whether a firm had a line of 
credit or loan from a financial institution during the survey period. Access to credit is measured as 
a dummy variable taking a value of ‘1’ where a firm had a line of credit or loan and ‘0’ if otherwise. 
Competition. The 2006/07 WBES reports on two measures of competition. The first item relates 
to the number of competitors a firm faces and specifically asks whether the firm faces more than 
five competitors. The second item asks firms whether they face competition from informal or 
unregistered firms. We measure competition as a dummy variable taking a value of ‘1’ where a 
firm has more than five competitors or faces competition from informal or unregistered firms. 
Exports destination. This is a dummy variable taking a value of ‘1’ if a firm exports to 
developed countries and ‘0’ if it exports to countries located in SSA. 
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Country dummies. This study accounts for country differences using country dummies that 
take a value of ‘1’ if a firm is located in Ghana, Tanzania, or Uganda, and ‘0’ if otherwise. The 
reference category is Kenya. 
3.4.6 Analysis 
We carry out our mediation analysis by means of the product of coefficients approach to uncover 
the mechanisms underlying the causal relationship between innovation and exporting. We test for 
mediation effects by means of the Sobel (1982) z-test and use the MacKinnon, Lockwood, 
Hoffman, West, and Sheets (2002) distribution of 
𝛼𝛽
𝜎𝛼𝛽
. This approach is deemed as the most 
accurate for testing for mediation effects since it has greater statistical power and maintains an 
accurate Type I error rate (MacKinnon et al., 2002). The general specification of the logistic 
regressions we estimate are as follows: 
Pr(𝑌 = 1|𝑋) =  
exp (𝛼1 + 𝑐𝑋 +  𝑑𝑍 +  𝜀1)
1 + exp (𝛼1 + 𝑐𝑋 +  𝑑𝑍 +  𝜀1)
 
(3.1) 
 
Pr(𝑀 = 1|𝑋) =  
exp (𝛼2 +  𝑎𝑋 +  𝑑𝑍 +  𝜀2)
1 + exp (𝛼2 +  𝑎𝑋 +  𝑑𝑍 +  𝜀2)
 
(3.2) 
 
Pr(𝑌 = 1|𝑋, 𝑀) =  
exp (𝛼3 + 𝑐
′𝑋 +  𝑏𝑀 + 𝑑𝑍 + 𝜀3)
1 + exp (𝛼3 + 𝑐′𝑋 +  𝑏𝑀 +  𝑑𝑍 + 𝜀3)
 
(3.3) 
where 𝑌 represents innovation/exporting reported in 2013, 𝑋 represents the mediating variables 
including market creation activities for the innovation-exporting relation, and customer feedback 
for exporting-innovation relation; 𝑍 represents control variables reported in 2006/07 including 
lagged innovation, lagged exporting, age, size, foreign ownership, human capital, managerial 
education level, access to credit, competition, exports destination, and country dummies. The 
impact of innovation on subsequent exporting and that of the reverse relationship may not be 
immediate. We therefore introduce lagged dependent variables in our estimation. We make the 
assumption that innovation reported in 2013 is influenced by previous exporting as reported in 
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2006/07. Similarly, we also make the assumption that exporting reported in 2013 is influenced by 
previous innovation as reported in 2006/07. Furthermore, we also use lagged control variables 
reported in 2006/07 in our estimation. Introducing lags benefits our analysis by reducing the 
possibility of simultaneity bias and improves the ability of making valid causal inferences 
(Salomon & Shaver, 2005). 
3.5 Results 
Table 3.1 provides the descriptive statistics and correlation matrix of our data. About 70 percent 
of the firms report product innovation in 2013.10 We also observe that 31 percent of the firms are 
exporters in 2013. Furthermore, about 10 percent of the firms report that customer feedback is an 
important source of information or ideas for innovation. Contrastingly, over 65 percent of the firms 
engage in market creation activities. An interesting observation is that about 37 percent of the firms 
reported product innovation in 2006/07. In addition, 24 percent of the firms were exporters in the 
same period. We also note that the correlation between product innovation and subsequent 
exporting has the expected positive sign. Similarly, exporting and subsequent product innovation 
are positively correlated. Furthermore, market creation and exporting are positively correlated. 
Similarly, customer feedback and innovation are also positively correlated.  
We test our hypotheses by estimating Equations (3.1)-(3.3). Our results are summarized in 
Table 3.2, which contains 6 models. Models 1-3 report the results of the innovation-exporting 
relationship. In particular, Model 1 reports the results obtained from estimating Equation (3.1) for 
the main effect of innovation on subsequent exporting. Model 2 provides the results of the 
mediated effect of market creation on exporting arising from estimating Equation (3.2). Model 3 
provides results for the full model from Equation (3.3). The results reported in Model 3 capture 
the main and mediated effect of innovation on exporting. In a similar fashion, Models 4-6 report 
the results of the exporting-innovation relationship. Model 4 specifically reports on the results of 
estimating Equation (3.1) for the main effect of exporting on subsequent innovation. Model 5 
provides the results of the mediated effect of customer feedback on innovation from estimating 
Equation (3.2). Lastly, estimating Equation (3.3) yields the results of the full model including the 
main and mediated effect of exporting on innovation as reported Model 6. 
                                                 
10 The subjective definition of what an innovation is may partly account for such high levels of self-reported innovation in 
developing countries especially since innovation is likely to be “more incremental and less radical” (Cirera & Muzi, 2016). 
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Table 3.1 Descriptive statistics and correlation matrix (n = 506) 
  Variable           Mean Std. Dev. Min Max 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
1 Innovationt 0.70 0.46 0.00 1.00 ─ 
                
2 Exportingt  0.31 0.46 0.00 1.00 0.11 ─ 
               
3 Customer feedbackt 0.10 0.30 0.00 1.00 0.04 0.05 ─ 
              
4 Market creationt 0.65 0.48 0.00 1.00 0.44 0.18 0.16 ─ 
             
5 Innovationt-6 0.37 0.48 0.00 1.00 0.10 0.18 -0.07 0.06 ─ 
            
6 Exportingt-6 0.24 0.43 0.00 1.00 0.08 0.41 0.06 0.10 0.25 ─ 
           
7 Exports destination 0.86 0.34 0.00 1.00 -0.06 -0.31 0.02 -0.07 -0.31 -0.71 ─ 
          
8 Age 16.91 12.79 1.00 87.00 0.08 0.18 0.04 0.06 0.17 0.25 -0.27 ─ 
         
9 Size 76.91 244.87 2.00 4000.00 0.08 0.16 -0.02 0.08 0.18 0.26 -0.28 0.16 ─ 
        
10 Foreign ownership 16.83 35.62 0.00 100.00 0.09 0.16 -0.06 0.10 0.04 0.21 -0.19 0.07 0.04 ─ 
       
11 Human capital 0.85 0.36 0.00 1.00 -0.03 -0.04 0.10 -0.03 -0.19 -0.02 0.02 0.00 -0.05 0.01 ─ 
      
12 Managerial education level 0.62 0.49 0.00 1.00 0.16 0.26 0.03 0.17 0.08 0.24 -0.23 0.14 0.17 0.25 0.16 ─ 
     
13 Access to credit 0.32 0.47 0.00 1.00 0.12 0.14 0.02 0.07 0.25 0.23 -0.26 0.12 0.17 0.04 -0.03 0.29 ─ 
    
14 Competition 0.49 0.50 0.00 1.00 -0.06 0.00 -0.02 -0.05 0.21 0.03 -0.03 0.07 0.02 -0.07 -0.06 -0.10 0.04 ─ 
   
15 Ghana 0.06 0.24 0.00 1.00 0.00 0.08 0.22 0.12 -0.16 0.09 0.01 0.05 -0.03 -0.01 -0.01 -0.06 -0.03 0.20 ─ 
  
16 Tanzania 0.23 0.42 0.00 1.00 0.17 -0.03 -0.04 -0.04 0.11 -0.07 0.04 -0.03 -0.03 -0.03 -0.07 -0.23 -0.01 -0.07 -0.14 ─ 
 
17 Uganda 0.41 0.49 0.00 1.00 -0.11 -0.09 -0.21 -0.04 -0.07 -0.11 0.17 -0.20 -0.07 0.07 -0.09 -0.18 -0.25 0.00 -0.21 -0.45 ─ 
18 Kenya 0.30 0.46 0.00 1.00 -0.04 0.08 0.15 0.02 0.06 0.14 -0.22 0.22 0.12 -0.05 0.16 0.44 0.30 -0.04 -0.17 -0.35 -0.55 
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Table 3.2 Logistic regression coefficients with clustered robust standard errors (n = 506) 
Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
 
Exportingt Market creationt Exportingt Innovationt Customer feedbackt Innovationt 
Control Variables 
            
Age (log) 0.316*** (0.040) -0.079 (0.085) 0.326*** (0.040) 0.103 (0.086) 0.084 (0.126) 0.100 (0.081) 
Size 0.339*** (0.112) 0.223** (0.105) 0.313*** (0.092) 0.109*** (0.022) -0.011 (0.086) 0.107*** (0.023) 
Foreign ownership 0.002 (0.003) 0.003*** (0.001) 0.002 (0.003) 0.002* (0.001) -0.006* (0.003) 0.002* (0.001) 
Human capital -0.293 (0.353) -0.271 (0.239) -0.263 (0.351) -0.183 (0.173) 1.697 (1.106) -0.202 (0.147) 
Managerial education level 0.957*** (0.183) 0.590*** (0.107) 0.890*** (0.208) 0.944*** (0.222) -0.526 (0.486) 0.958*** (0.240) 
Access to credit -0.206 (0.267) 0.005 (0.366) -0.182 (0.251) 0.368 (0.278) -0.048 (0.385) 0.365 (0.280) 
Competition -0.141 (0.416) -0.361 (0.288) -0.103 (0.413) -0.293*** (0.092) -0.386*** (0.134) -0.278*** (0.089) 
Exports destination 0.328 (0.772) 0.284 (0.336) 0.289 (0.758) 0.407 (0.490) 1.164*** (0.340) 0.368 (0.490) 
Ghana 1.099*** (0.157) 1.976*** (0.327) 0.921*** (0.086) 0.966*** (0.178) 0.840*** (0.148) 0.881*** (0.146) 
Tanzania 0.375*** (0.112) 0.135 (0.135) 0.350*** (0.116) 1.677*** (0.135) -1.055*** (0.327) 1.708*** (0.157) 
Uganda 0.296*** (0.095) 0.227 (0.201) 0.270*** (0.087) 0.499*** (0.138) -2.321*** (0.286) 0.553*** (0.165) 
             
Main effects 
            
Innovationt-6 0.375* (0.220) 0.284** (0.135) 0.344 (0.219) 0.304 (0.391) -0.290 (0.361) 0.310 (0.394) 
Exportingt-6 1.505*** (0.356) 0.126 (0.402) 1.505*** (0.312) 0.238 (0.428) 1.093*** (0.138) 0.207 (0.425) 
             
Mediation effects 
            
Market creation 
    
0.583** (0.287) 
      
Customer feedback 
          
0.392** (0.187) 
Constant -4.212*** (0.814) -0.491 (1.040) -4.484*** (0.774) -1.249 (0.774) -3.836*** (0.817) -1.257 (0.799) 
Robust clustered standard errors in parentheses  
         
* p<0.10, ** p<0.05, *** p<0.01    
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The results in Model 1 reveal that innovation is significantly correlated with subsequent 
exporting, 𝑟 = .375, 𝜌 < .10, 95% 𝐶𝐼 [−.056, .806]. The positive and significant correlation 
coefficient offers support for our hypothesis predicting a positive relation between innovation and 
subsequent exporting (H1). Furthermore, several control variables including age, size, and 
managerial education level have positive and statistically significant coefficients. The results of 
this model also show that firms in Ghana, Tanzania, and Uganda have a higher likelihood of 
exporting than firms in Kenya. Sequential correlation analysis examining market creation as a 
possible mediator of the innovation-exporting relationship are reported in Models 2-3. Model 2 
results show that innovation is significantly correlated with market creation 𝑟 = .284, 𝜌 <
.05, 95% 𝐶𝐼 [.019, .549].  
The results reported in Model 3 show that innovation does not have a significant partial effect 
on subsequent exporting (𝛽 = .344, 𝜌 = .116). Nevertheless, the relation between market creation 
and exporting is statistically significant (𝛽 = .583, 𝜌 < .05). Following MacKinnon et al. (2002) 
distribution of  
𝑎𝑏
𝜎𝑎𝑏
, the Sobel (1982) z-test indicates that market creation significantly mediates 
the relation between innovation and exporting, 𝑧 = 1.461, 𝜌 < .02. This finding gives support to 
our hypothesis proposing that market creation mediates the relation between innovation and 
exporting (H2). The indirect effect of innovation on subsequent exporting is (. 284)(. 583) =
 .166. Following Kenny’s (2016) guidelines, this indirect effect is a medium effect size.11 Given 
that the direct effect is .344, the resulting total effect coefficient is .510. Accordingly, 
. 166
. 510⁄ , 32.5% of the effect of innovation on subsequent exporting is mediated through market 
creation. 
 The results reported Model 4 show that exporting is not significantly correlated with 
subsequent innovation 𝑟 = .238, 𝜌 = .578, 95% 𝐶𝐼 [−.600, 1.08 ]. This finding does not support 
our hypothesis that exporting has a positive relation with subsequent innovation (H3). We surmise 
that although the coefficient is not statistically significant, its positive sign offers some nuanced 
support for our hypothesis of a positive relation between exporting and subsequent innovation. 
                                                 
11 Cohen’s (1988) guidelines for effects size are . 1 for small, . 3 for medium, and . 5 for large effects. Kenny (2016) suggests that 
since the indirect effect is computed as a product of two effects, 𝑟 should be squared making a small effect size . 01, a medium 
effect size . 09, and a large effect size .25. Additionally, where the independent variable is dichotomous, replacing path 𝑎′𝑠 
correlation with Cohen’s 𝑑 implies that the effect size is computed as 𝑑𝑟 and a small effect size is . 02, a medium effect size is . 15, 
and a large effect size is . 40. 
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Model 4 results further reveal that several control variable including size, foreign ownership, and 
managerial education level have positive and statistically significant coefficients. 
Notwithstanding, the coefficient for competition is negative and statistically significant. 
Additionally, firms in Ghana, Tanzania, and Uganda have a higher likelihood of innovating than 
firms located in Kenya. Models 5-6 report sequential correlation analyses examining customer 
feedback as a potential mediator of the exporting-innovation relationship. The results reported in 
Model 5 reveal that exporting has a significant partial effect on customer feedback, 𝑟 = 1.093, 𝜌 <
.01, 95% 𝐶𝐼 [. 822, 1.364 ]. Model 6 results show that the relation between exporting and 
subsequent innovation is not significant (𝛽 = .207, 𝜌 = .627). Nevertheless, the relation between 
customer feedback and innovation is significant (𝛽 = .392, 𝜌 < .05). The Sobel (1982) z-test 
indicates that customer feedback significantly mediates the relationship between exporting and 
innovation  𝑧 = 2.206, 𝜌 < .01. Hence, we find support for our hypothesis that customer feedback 
mediates the relation between exporting and subsequent innovation (H4). The indirect effect of 
exporting on innovation is (1.093)(. 392) =  .428, which is considered a large effect size (see 
Kenny, 2016). The indirect effect of .428 and direct effect of. 207 yield a total effect coefficient 
of .635. Accordingly, . 428 . 635⁄ , 67.4% of the effect of exporting on subsequent innovation is 
mediated through customer feedback.  
3.6 Discussion 
In this study, we examine the bidirectional innovation-exporting relationship. We also pay special 
attention to the mechanisms underlying these relationships. Our results largely support our 
hypotheses. We find that the main effect of innovation on exporting is positive and statistically 
significant. This result has been demonstrated by several empirical studies (Becker & Egger, 2013; 
Ganotakis & Love, 2011; Roper & Love, 2002; Wakelin, 1998). We also find evidence that market 
creation mediates the innovation-exporting relationship since the innovation process entails the 
introduction of new products and services on the marketplace. In agreement with this, our results 
suggest that the technology-push mechanism accounts for the relationship between innovation and 
subsequent exporting in the context of SSA. Notwithstanding, this indirect effect is a medium 
effect size (32.5%), which implies that other mechanisms may also influence this relationship. We 
assert that the degree of novelty of an innovation may affect the innovation-exporting relation as 
well.  For instance, we are likely to observe a weak indirect effect resulting from market creation 
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where innovation exhibit a low degree of novelty. This is a plausible explanation for our findings 
because we define innovation as the introduction or significant improvement of products or 
services that are new to the firm but not necessarily new to the market. Thus innovation is likely 
to be more incremental and less radical (Cirera & Muzi, 2016) exhibiting a low degree of novelty. 
Similarly, the mechanism by which innovation influences subsequent exporting may also relate to 
the degree of authenticity of innovations made in Africa. This may imply that market creation 
activities are dedicated to innovations deemed as original to both the firm and the foreign markets. 
Yet, authentic innovations might be a rarer occurrence in the context of developing countries 
because firms are more likely to engage in product imitation. Subject to availability of data, 
investigating how the degree of authenticity of innovation affects exporting might provide deeper 
insights into the technology-push mechanism in SSA.  
We also find that the main effect of exporting on subsequent innovation is positive but 
statistically non-significant. Notwithstanding, we argue that the positive relation lends some 
nuanced support to the ‘learning-by-exporting’ hypothesis. We contend that if innovation is 
employed as a measure of ‘learning-by-exporting’, exporting is likely to provide firms in SSA with 
opportunities for gaining innovation enhancing knowledge from foreign markets (Salomon & 
Shaver, 2005). Additionally, firms facing competition on foreign markets are more likely to 
continually undertake innovation (Bindroo et al., 2012) as a means of sustained competitive 
advantage (Golovko & Valentini, 2011). Furthermore, we find evidence that customer feedback 
mediates the relation between exporting and innovation to a large extent (67.4%) suggesting that 
the demand-pull mechanism is very critical in explaining this relationship. Taking into cognizance 
that the demand-pull mechanism has received scant attention over the past years (Godin & Lane, 
2013), this finding gives rise to an important theoretical implication arising from the empirical 
evidence of the demand-pull mechanism in SSA. We argue that the recognition of market needs 
arising from customers on the export market constitutes a major driving force of innovation in 
SSA. Exposure on the export market is likely to increase firms’ knowledge stocks and knowledge 
flows arising from firms recognizing, assimilating, and sharing new external information that is 
critical for innovation (Clerides et al., 1998; Kafouros et al., 2008). Furthermore, we conjecture 
that there is a likelihood that the presence of knowledge workers in firms affects the assimilation 
and transformation of knowledge stocks and flows into innovative output. Thus, examining how 
exporting influences knowledge stocks and flows coupled with the role of knowledge workers in 
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translating external knowledge into innovations may also provide valuable insights for the 
demand-pull mechanism in the context of SSA.  
In conclusion, apart from contributing to the debate on the bidirectional innovation-exporting 
relationship in the context of SSA, this study goes a step further and shifts focus from the direct 
relationships to disentangling the mechanisms underlying this interrelationship. This is an area of 
study that has received scant attention particularly in the context of Africa. We analyse a unique 
dataset created from repeated cross-sectional surveys by means of mediation analysis. We find that 
there is a positive relationship between innovation and subsequent exporting. However, the reverse 
relation is nuanced by a positive albeit non-significant association. Additionally, we find empirical 
evidence supporting our mediation hypotheses with market creation mediating the innovation-
exporting relation to a medium extent and customer feedback providing a much stronger link in 
the exporting-innovation relation. Thus, this study provides key theoretical insights by advancing 
our understanding of the mechanisms underlying the innovation-exporting interrelationship in the 
context of developing countries in SSA. 
3.6.1 Policy implications 
The findings of this study reveal that whilst the main effect for the innovation-exporting 
relationship is significant, the reverse relation remains unclear. Notwithstanding, the positive albeit 
non-significant relation between exporting and innovation provides some nuanced support for the 
existence of a bidirectional relationship. Furthermore, the technology-push mechanism underlies 
the innovation-exporting relation to a medium extent. Hence, innovation policies aimed at 
fostering product innovation by providing incentives may be crucial for exporting. Such policies 
may be useful in fostering the development of novel innovative output that promotes exporting 
through the creation of a new export market space. Moreover, we find evidence that the demand-
pull mechanism underlies the exporting-innovation relationship. Customer feedback mediates the 
exporting-innovation relation to a very large extent. Therefore, state capital expenditure focusing 
on information and communication technology infrastructure investment is vital in enabling faster 
response to market needs. Additionally, export promotion policies encompassing instruments such 
as export subsidies are likely to play a key role in stimulating innovation in SSA. 
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Chapter 4  
 
Institutions, Resources and Innovation in East Africa: A Firm Level 
Approach12 
 
 
Abstract 
This chapter examines how firm-level resources interact with regional institutional quality to 
explain innovation in East Africa. Existing literature shows that the institutional environment is 
important for firm performance. It is therefore expected that the institutional environment within 
which the firm operates moderates the effect of firm-level resources on innovative output. Hence, 
this chapter addresses the following research question: ‘To what extent does the degree of regional 
institutional quality moderate the effect of firm-level resources on innovation?’ 
Based on this question, this chapter investigates the moderating role of institutions with regards 
to the transformation of firm-level resources including internal R&D, human capital, and 
managerial experience into innovative output using firm-level data from the 2013 World Bank 
Enterprise Survey and the 2013 Innovation Follow-up Survey for three countries in East Africa 
including Kenya, Tanzania and Uganda. A clustered robust standard errors logistic model is 
estimated and the results of this analysis show that the effects of firm-level resources vary 
depending on the institutional environment and that regional institutional quality positively 
moderates the effects of the firm-level resources.  
 
 
                                                 
12 This chapter has been published in a slightly different format as Barasa, L., Kimuyu, P., Vermeulen, P., Knoben, J., & Kinyanjui, 
B. (2017). Institutions, resources and innovation in developing countries: A firm level approach. Research Policy, 46(2017), 280-
291. 
Earlier versions of this chapter were presented at the Institute for Management Research PhD Day 2014, in Nijmegen, the 
Netherlands, and at the World Bank-Ministry of Education, Science and Technology workshop on ‘Innovation in Kenya’ 2015, in 
Nairobi, Kenya. 
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4.1 Introduction 
Innovation has been considered a key driver for economic growth, enhancing competitive 
advantage and stimulating the productivity of firms (Schumpeter, 1934) in developed and 
developing countries alike (Chudnovsky, López, & Pupato, 2006; Crespi & Zuniga, 2012). This 
study focuses on product innovation, which is defined as the introduction of a new good or service 
or the significant improvement of an existing product with respect to its characteristics and 
intended use (Oslo Manual, 2005; Ayyagari, Demirgüç-Kunt, & Maksimovic, 2012; Chadee & 
Roxas, 2013). Although firms in developing countries operate below the technology frontier with 
lower levels of managerial and production skills (Goedhuys, 2007; Goedhuys & Sleuwaegen, 
2010), individual firms play a key role in developing innovations. While progress has been made 
in developing countries to improve the general business climate, in terms of property rights, access 
to finance and enhanced human capital (Alvarez & Barney, 2014), firms in developing countries 
continue to face a specific set of challenges that influence their innovation activity and the results 
thereof (Bradley, McMullen, Artz, & Simiyu, 2012). These largely pertain to two dominant factors.  
The first factor is related to specific firm-level resources and capabilities. As indicated in 
previous research, firm resources are directly related to ‘the search for, absorption of and 
generation of new technology’ (Srholec, 2011: 1545). Firm-level resources allow firms to 
distinguish themselves from their competitors and develop a competitive advantage. According to 
the resource based view (RBV) theory of the firm, this is only possible, however, when resources 
are valuable, rare, inimitable and non-substitutable (Barney, 1991). The main problem for 
competitors in imitating a successful resource base is the time it takes to create and develop such 
resources and the causal ambiguity surrounding these resources, which makes it difficult to 
identify exactly what resources lead to competitive advantage (Peteraf, 1993). Also in developing 
countries, firms require resources, competencies and skills, which can be build up through R&D 
or training, to become innovative and competitive (Goedhuys, Janz, & Mohnen, 2013). However, 
possessing such resources does not automatically lead to the creation of value (Sirmon et al., 2007; 
Ndofor, Sirmon, & He, 2015). Firms must accumulate, combine and exploit resources in order to 
extract value from them (Grant, 1991). However, Barney (2001) argued that the value of these 
firm resources must be understood in the broader context in which the firm is embedded. In other 
words, even if a firm possesses and uses valuable, rare, inimitable and non-substitutable resources 
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more ‘astutely’ than competitors (Eisenhardt & Martin, 2000), the extent to which it can actually 
extract value from them is likely to also depend on the environment of the firm (Sirmon et al., 
2007). Hence, merely possessing and using firm resources is not enough to extract value from 
them and, in our case, develop new innovative products. This brings us to the second challenge 
firms in developing countries face. 
The second challenge is the role of institutions (Acemoglu & Robinson, 2008). Properly 
designed institutions can stimulate productive behaviours (Dollar & Kraay, 2003), yet weak 
institutions often lead to unproductive behaviours (Greif, 2006). Institutions can reduce transaction 
costs and uncertainty and ease coordination between economic agents (Alonso & Garcimartín, 
2013). Institutional quality encompasses (1) the process by which a government is selected, 
monitored and replaced (2) a government's capacity to effectively formulate and implement sound 
policies and (3) how the economic and social interactions between citizens and the state are 
governed (Kaufmann, Kraay, & Mastruzzi, 2011). As such, the institutional environment can 
influence the propensity of firms to innovate in a variety of ways (North, 1990). For instance, weak 
enforcement of regulations and the absence of intellectual property rights may hinder innovation. 
Compared to countries in Latin America, Southeast Asia and Middle East and North Africa, 
countries in sub-Saharan Africa (SSA) perform poorly in upholding the rule of law, regulatory 
quality, control of corruption and government effectiveness (Alence, 2004).  
In this study, we focus on the regional institutional environment within which the firm is 
embedded. Notwithstanding the importance of country-level institutions, we argue that the quality 
of institutions will also significantly differ across regions in a country. Regions can be 
characterized by a specific set of formal (laws, rules and regulations) and informal institutions 
(norms and values) (cf. North, 1990) that function as durable structures specific to the territory 
(Boschma & Frenken, 2009). Regions in developing countries are often culturally, politically and 
economically heterogeneous. In addition, within-country variation in the implementation of formal 
institutions is also likely to exist in large and complex countries (Shi et al., 2012). In line with 
Laursen, Masciarelli, and Prencipe (2012) we contend that the regional environment affects the 
ability of firms to introduce new innovations. Yet, perhaps more importantly, we argue that poor 
regional institutional quality within a focal country makes it more difficult to extract value from a 
firm’s resources that are needed to innovate (cf. Zhu, Xia, & Makino, 2015). Poor institutional 
quality, or the presence of weak institutions, has been reported to undermine the functioning of 
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factor markets, increase transaction costs and magnify information asymmetries (Meyer, Estrin, 
Bhaumik, & Peng, 2009), which has a negative effect on the possibilities to extract value from 
current resources. Regional institutional quality refers to a situation in which there is low 
corruption, a strong rule of law and a high degree of regulatory quality within a region. As such, 
we infer that the extent to which firms can successfully use their resources to innovate is likely to 
differ between regions due to differences in regional institutional quality. Thus, it is critical that 
we understand how the regional institutional environment of a firm influences the transformation 
of firm-level resources into innovative output for firms in developing countries (Martin-de Castro 
et al., 2013).  
Moreover, it has been argued that the linkage between macro-institutional frameworks of 
national and regional innovation systems is of paramount importance in shaping firms’ innovation 
processes (Cooke, Uranga, & Etxebarria, 1998; Asheim & Coenen, 2006). Regional innovation 
systems relate to the creation of policy frameworks that aim at the systematic promotion of learning 
processes for innovation and competitive advantage in regional economies (Cooke et al., 1998). 
Regions are important mediums of governance and economic coordination at the meso-level 
(Lundvall & Borrás, 1997). More importantly, exploring the role of governance structures 
including regional regulatory and institutional frameworks is vital for deepening the understanding 
of the innovation process (Ekman, Gustavsen, & Asheim, 2011). In addition, geographical 
clustering of firms gives rise to non-pecuniary knowledge spillovers that creates a highly 
innovative environment influencing territorial growth (Garavaglia & Breschi, 2009). Hence, 
entrepreneurial activity in a geographical area provides a means by which firms exploit positive 
external spillovers for innovation in a region (Cooke et al., 1998). All of these insights underline 
the salience of studying innovation in its regional institutional context. 
While there are numerous studies examining innovation, most investigate the determinants of 
innovation in the context of advanced economies (De Jong & Vermeulen, 2006; McAdam, Reid, 
& Shevlin, 2014). The findings of these studies have limited implications for innovation in 
developing economies due to the different nature of innovation in developing countries (e.g. 
Bradley et al., 2012) and disparities in institutional quality at the regional-level. There are virtually 
no empirical studies examining how regional institutional quality moderates the relationship 
between firm-level resources and innovative output in East Africa. This may be attributed to the 
fact that data on innovation in developing countries has been unavailable only until recently or was 
Institutions, Resources and Innovation in East Africa: A Firm Level Approach 
 
 
58 
 
not collected in a systematic manner (Ayyagari et al., 2012; Goedhuys & Veugelers, 2012). This 
warrants an investigation into how regional institutional quality influences the ability of firms to 
extract value from their resources. In our case, value extraction is represented by the innovative 
output of firms. The rationale behind our choice of the three countries in East Africa is their 
geographical and institutional proximity, which have been suggested as vital for innovation 
(Boschma, 2005). Additionally, these three countries embody common characteristics of countries 
in the East African region particularly with regards to striking disparities in regional institutional 
quality encompassing differences in the levels of corruption, regulatory quality, government 
effectiveness and rule of law (Alence, 2004). This study makes two contributions. First, it sheds 
light on the micro level relation between firm-level resources and innovation in developing 
countries, an area of study that has received sparse attention for a long time due to the absence of 
firm level data (e.g. Goedhuys et al., 2013). Second, this study deepens the understanding of how 
the regional institutional environment interacts with firm-level resources to explain the innovative 
output of firms in developing countries. We argue that regional heterogeneity within countries 
gives rise to variation in regional institutional quality (cf. Picard, Silverman, Vogelsang, Walter, 
& Kogul, 2006). Taking into account the different cultures and governance systems, we expect 
that the variation in regional institutional quality is likely to influence the relation between firm 
resources and innovation. As such, this study empirically investigates how the regional 
institutional environment influences the extent to which firms are able to extract value from their 
resources for innovative output. 
4.2 Theoretical background 
Firm-level resources, defined as the tangible and intangible assets a firm uses (Barney & Arikan, 
2001), form the basis of differential performance between firms in terms of value creation (Ireland, 
Hitt, & Sirmon, 2003). From the perspective of the RBV, firm-specific resources need to be 
effectively managed to create and extract value from them (Mahoney, 1995; Ireland et al., 2003; 
Sirmon et al., 2007). Hence, the managerial ability to manage the resource portfolio into bundles 
of unique capabilities that can be leveraged within a certain competitive environment is critical for 
extracting value from firm-level resources (Ireland et al., 2003: 977). Firm-level resources that are 
known to drive innovation include internal R&D, training, information search, communication 
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facilities, human capital and a variety of input factors (e.g. Tybout, 2000; Goedhuys, 2007; 
Goedhuys & Sleuwaegen, 2010; Srholec, 2011; Crespi & Zuniga, 2012; Bradley et al., 2012).  
This study focuses on three firm-level resources that have received much attention in prior 
studies on innovation in developing countries: internal R&D, human capital and managerial 
experience. R&D expenditures, frequently used as a measure for innovation input (Arundel, 
Bordoy, & Kanerva, 2007) are crucial for innovation at the firm level (Levin et al., 1987). Internal 
R&D is crucial for building absorptive capacity within a firm. Cohen and Levinthal (1989) posit 
that absorptive capacity is a vital component of innovation that constitutes the ability to identify, 
assimilate and exploit knowledge from the external environment. The relation between internal 
R&D and innovation is mixed for developing countries (see Crespi & Zuniga, 2012). While several 
studies report a positive association between R&D and innovation in Asia (see Lee & Kang, 2007; 
Wang & Lin, 2013), evidence from Chile and Mexico does not support this finding (Crespi & 
Zuniga, 2012). For African countries, Goedhuys (2007) shows a positive relation between R&D 
and product innovation in Tanzania. In addition, Kamau and Munandi (2009) argue that R&D is 
an important component of innovation-based strategy for clothing and textile manufacturers in 
Kenya.  
McGuirk, Lenihan, and Hart (2015) argue that the role of individuals and the significance of 
their contribution to innovation activities is now widely recognized. Human capital, comprising 
formal education and on-the-job training (Romer, 1990), is viewed as a principal source of 
innovation (Al-Laham, Tzabbar, & Amburgey, 2011). In fact, more highly educated and more 
highly skilled workers have been found to be a direct source of innovation arising from an increase 
in a firm’s absorptive capacity (Roper & Love, 2006). The importance of education for innovation 
has been demonstrated for developing countries as well. For instance, Robson, Haugh, and Obeng 
(2009) find a positive relation between education level and innovation in Ghana. Moreover, Kamau 
and Munandi (2009) report that clothing and textile manufacturers in Kenya prefer hiring 
individuals with secondary school education as opposed to those with only primary school 
education because such employees easily absorb knowledge, which is crucial for innovation. 
Moreover, high levels of literacy are an indication of a highly skilled labour force (Goedhuys & 
Veugelers, 2012). Formal training, on the other hand, enhances a worker’s skills set thereby 
increasing their ability to innovate (Blundell et al., 1999).  
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Innovation is a high risk and resource intensive activity that heavily draws on managerial 
resources. Managers rely on skills and experience that have been built over time for decision 
making in identifying innovation opportunities (Li & Atuahene-Gima, 2001). Indeed, empirical 
studies have shown that experienced managers are better able to understand the nuances of their 
competitive environment, which has a positive effect on the innovative performance of firms 
(McGee & Dowling, 1994). Similarly, Bantel and Jackson (1989) showed that more innovative 
banks benefitted from the experience of their management team. In developing countries, the work 
experience of small business owners has also been found to positively affect the growth potential 
of firms (Nichter & Goldmark, 2009). 
This study also includes the broader institutional environment in which firms are embedded for 
exploring the relationship between firm-resources and innovation in developing countries. Poor 
governance characterizes a majority of developing countries, implying the existence of institutions 
that are not well-functioning (Abed & Gupta, 2002). Olson, Sarna, and Swamy (2000) argue that 
differences in the quality of governance have led to varied growth rates in developing countries. 
Other empirical studies also point at the critical role of institutions for economic growth and 
development in developing countries (Glaeser, La Porta, Lopez-de-Silane, & Shleifer, 2004; 
Acemoglu, & Robinson, 2008). Acemoglu, Johnson, Robinson, & Thaicharoen (2003) show that 
countries with weak institutions report slow growth. In particular, such countries exhibit a high 
degree of political instability, widespread corruption, weak protection of property rights and poorly 
functioning markets (see also Bräutigam & Knack, 2004).  
According to Oyelaran-Oyeyinka (2004), strong institutions are imperative for innovation 
because of two reasons. First, institutions mitigate the uncertainty that surrounds innovation 
activities by providing regulations that govern economic agents and by enforcing contractual 
obligations. Secondly, institutions mediate intellectual property rights (IPRs) and patent laws that 
govern innovation activities. Oyelaran-Oyeyinka (2006) demonstrates that several countries in 
Africa adopted the industrialization model of developed countries but were less than successful at 
achieving technological progress due to weak institutions and inadequate human capital. 
Oluwatobi, Efobi, Olurinola, and Alege (2015) examine the effect of institutional quality on 
innovation in 40 African countries. The authors suggest that control of corruption and 
improvement of regulatory quality result in higher rates of innovation in Africa. 
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The key argument that we develop in our paper is that firms will be less capable of extracting 
value from the resources needed to develop new innovative products depending on the functioning 
of institutions. Well-functioning institutions are imperative for entrepreneurial activity and 
innovation (Tebaldi & Elmslie, 2013). We include three institutions that have been reported to 
affect entrepreneurial activity and innovation: corruption, rule of law, and regulatory quality (cf. 
Chadee & Roxas, 2013). Whereas these formal institutions may not differentiate at the level of 
regions within a country, we argue that the actual implementation or enforcement of these 
institutions does vary across regions within a country, due to local experiences with corruption, 
the rule of law, and regulatory quality (cf. Asiedu & Freeman, 2009).  
Regional variation of formal institutions in Africa emanates from deeply-rooted pre-colonial 
ethnic institutional characteristics (Herbst, 2014; Montalvo & Reynal-Querol, 2005). Whilst 
attempts aimed at limiting the role of ethnic institutions in governing regions within countries were 
made during African independence, national governments’ failure in providing public goods and 
broadcasting power beyond their capitals resulted in continued reliance on local ethnic-specific 
institutional structures (Englebert, 2009). Accordingly, Michalopoulos and Papaioannou (2013) 
argue that heterogeneity in pre-colonial ethnic institutions typically accounts for significant 
variation in contemporary regional development. Following this line of thought, we contend that 
variation in regional institutional quality has important implications on the extent to which firms 
extract value from their resources for innovation. 
4.3 Hypotheses 
As indicated in the foregoing discussion, we argue that poor regional institutional quality within a 
focal country makes it more difficult for a firm to extract value from resources needed for 
innovation.13 As such, we infer that the extent to which firms can successfully use their resources 
for innovation is dependent on the regional institutional environment. Following this line of 
thought, we hypothesize that stronger regional institutional quality enhances the transformation of 
firm-level resources, including internal R&D, educated employees, investments in formal training 
for skilled labour and managerial experience into innovation.  We elaborate our four interaction 
effects in the following sections.  
                                                 
13 Even though we expect that the firm-level resources individually have direct effects on innovative output, we are mainly 
interested in how these resources interact with regional institutional quality to explain innovative output in developing countries 
(see McCann & Folta, 2011). As such, we do not formulate hypotheses for the main effects. 
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4.3.1 Internal R&D and regional institutional quality 
The relation between internal R&D and innovative output has been established in previous 
research. Essentially, internal R&D drives innovation by enhancing a firm’s absorptive capacity. 
It is well known that firms that invest in R&D extend their scientific and/or technical knowledge 
base, which allows them to design and develop new innovative products or services. However, the 
extent to which firms are able to extract value from their internal R&D efforts to develop 
innovative output (Martin-de Castro et al., 2013) depends on regional institutional quality. Firms 
in poor institutional environments are less likely to conduct and, of specific relevance to this study, 
benefit from R&D (Zhao, 2006). Such environments are often characterized by poor protection of 
intellectual property rights, which means that firms cannot extract value from their R&D 
investments. When knowledge is not protected (for instance through patents) it is easily imitated 
and more difficult for a firm to appropriate value from it (Barney, 1991). Hence, in institutional 
environments where few imitation restrictions exist, it is likely that firms will be unsuccessful in 
transforming their R&D investments into innovative output.  
Moreover, corrupt environments reduce the magnitude of the possibility for firms to invest in 
R&D and subsequently profit from innovation (Anokhin & Schulze, 2009: 475). Corruption is 
believed to discourage economic activities, including innovation and entrepreneurship (Estrin, 
Korosteleva, & Mickiewicz, 2013). Innovators are often subject to extortion from government 
officials, because they require licenses and permits. Refraining from obtaining these licenses 
reduces a firm’s potential to invest in R&D and develop innovative new products. Alternatively, 
curbing the abuse of tax credits by firms, as well as reigning in corruption by tax officials, enhance 
the effect of R&D spending on innovation at the firm-level (cf. Bardhan, 1997). Thus, in this study 
we argue that the value firms can extract from their internal R&D is higher in an environment with 
a high degree of regional institutional quality, which will have a positive effect on innovative 
output. Thus, we hypothesize that: 
 
H1: The level of regional institutional quality positively moderates the effect of internal 
R&D on innovative output. 
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4.3.2 Human capital and regional institutional quality 
The degree of absorptive capacity in a firm is also significantly conditioned on human capital that 
is critical for creating new knowledge (Griffith et al., 2004). Well-educated employees and a 
skilled labour force are therefore conducive to innovation (see Liu & Buck, 2007). Yet, we argue 
that the institutional environment plays a central role in the transformation of human capital driven 
firm’s absorptive capacity into innovation. For instance, an educational system that is based on 
privilege rather than achievement is likely to seriously hamper the effect of human capital on 
innovation (cf. Heyneman, 2004), because employees will lack the necessary skills to identify and 
understand new knowledge and transform this into new products. As such, poorly governed 
educational systems do not allow firms to extract the full potential of human capital for innovation. 
It is also possible that regional institutional quality influences the relation between human 
capital and innovation through the rate of enrolment in schools and the quality of education that is 
provided (cf. Heyneman, 2004). It is well known that teachers in developing countries are 
frequently absent or compensate their limited wages by having bribes built into their pay structure 
(Biswal, 1999). As such, the actual skills conducive to innovation possessed by skilled labour are 
likely to be relatively low in regions with low regional institutional quality. Varsakelis (2006) 
argued that improving regulatory quality could lead to the adoption of a science oriented 
educational system, which in turn would stimulate the innovative productivity of a country. Taking 
into account that absorptive capacity is principally driven by human capital (Vinding, 2006), we 
expect that firms with a strong human capital base comprising highly educated and highly skilled 
workers will be more innovative (Franco, Marzucchi, & Montresor, 2012), and this effect will be 
strengthened when regional institutional quality is high (Roper & Love, 2006). Thus, we formulate 
our hypothesis as follows: 
 
H2: The level of regional institutional quality positively moderates the effect of employee 
level of education on innovative output. 
 
H3: The level of regional institutional quality positively moderates the effect of skilled 
labour on innovative output. 
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4.3.3 Managerial experience and regional institutional quality 
Managerial experience is generally considered to be an important input for successful innovation 
(Schilirò, 2010). For example, managers possessing more experience are likely to explore more, 
and more varied, innovation projects. In that regard managerial experience reflects an important 
tacit skill required to select the most promising innovation projects (Custódio, Ferreira, & Matos, 
2014). It seems likely, however, that the relation between managerial experience and innovation 
will be influenced by the institutional environment This is because decision making at the 
managerial level involves an assessment of internal and external factors that may work against or 
support particular innovation projects. Excessive requirements imposed by government regulation 
or corruption increases the time senior management spend in dealing with government regulations 
and administrators (Tybout, 2000). As such, low levels of regional institutional quality could lead 
to a displacement of the attention of senior managers away from innovation activities resulting in 
lower levels of innovation. In high regional institutional quality environments on the other hand, 
experienced managers can direct their attention towards finding and selecting new opportunities 
and markets for their firms resulting in higher levels of innovation. 
In addition, managers need to be able to understand the broader institutional environment. When 
there is low institutional quality, government officials may be inclined to delay project approval 
or decline permits. Dealing with such barriers to innovation requires more patience, political will 
and experience from managers (Austin, 2002). Hence, we suggest that a strong institutional 
environment reinforces the effect of managerial experience on innovative output because firms 
will be more capable of extracting value from a manager’s experience. We formulate the following 
hypothesis: 
 
H4: The level of regional institutional quality positively moderates the effect of managerial 
experience on innovative output.  
 
4.4 Data and methods 
4.4.1 Data 
We test our hypotheses using firm-level data from the 2013 World Bank Enterprise Survey 
(WBES) and the Innovation Follow-up Survey (IFS) module covering the period 2010 to 2012 for 
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Kenya, Tanzania and Uganda.14 The WBES collects data focusing on an economy’s business 
environment and investment climate encompassing, corruption, competition, access to finance and 
performance measures. The World Bank has conducted firm-level surveys since the 1990’s, 
however, since 2005 data collection efforts have been centralized and instruments standardized for 
establishing comparability of data across countries. The IFS, launched in 2011, specifically focuses 
on innovation and innovation-related activities within firms. The WBES involves administering 
firm-level surveys to a representative sample of firms in the non-agricultural formal sector in an 
economy comprising firms in the manufacturing, retail and service sector. In addition, WBES are 
stratified according to the sector of activity, firm size and geographical location of the firm. The 
WBES respondents comprise business owners and top managers from 713 firms in Kenya, 723 
firms in Tanzania and 640 firms from Uganda. Similarly, respondents for the IFS include business 
owners and top managers from 549 firms in Kenya, 543 firms in Tanzania and 449 firms from 
Uganda. IFS respondents are a subset of the original WBES and were randomly selected to form 
a sample of 75 percent of the WBES respondents (www.enterprisesurveys.org). Considering that 
the datasets for the WBES and the IFS comprise the same firms, this study merges these two 
datasets using the unique firm identifiers for each country to create a rich dataset for our empirical 
analysis. 
4.4.2 Dependent variable 
Our measure of innovative output in firms relates to product and service innovation. Specifically, 
the survey asks respondents whether the firm introduced any new or significantly improved 
product or service in the last three years. The IFS further provides that the innovative product or 
service can be new to the firm or new to the market. We use a dummy variable that takes the value 
of ‘1’ if a firm has introduced any new or significantly improved innovative product or service and 
‘0’ if otherwise. This measure of innovation has been used in previous studies (Ayyagari et al., 
2012; Chadee & Roxas, 2013). 
                                                 
14 Even though both surveys include sampling weights we refrained from using these. We did so as we merged data from these two 
surveys and not all firms in the WBES appear in the IFS as the IFS targets a subset of the WBES sample. This makes applying 
weights problematic as the weights differ between the two surveys. Additionally, not all the firms present in the merged sample are 
in our final analyses due to (limited) missing data issues, rendering the use of weights impractical. 
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4.4.3 Independent variables 
4.4.3.1 Firm-level resources 
R&D. The IFS asks respondents if their firm conducted internal R&D from fiscal year 2010 
through 2012. To measure R&D, we use a dummy variable that takes a value of ‘1’ if the response 
is yes and ‘0’ if otherwise.  
Employee level of education. The WBES data provides information on the level of education 
attained by employees. We use the percentage of employees who have completed secondary school 
education as a measure of the level of education attained by employees.  
Skilled labour. The IFS contains an item that asks respondents whether the firm provided 
employees with formal training for the development or production of innovative products or 
services, we use a dummy variable that takes a value of ‘1’ in the event a firm did so and ‘0’ if 
otherwise. 
Managerial experience. For this study, managerial experience is the number of years the top 
manager or business owner has worked in the sector. Following Ayyagari et al. (2012) we use a 
dummy variable for representing managerial experience that takes a value of ‘1’ where a business 
manager’s experience in the sector is greater than 10 years and ‘0’ if otherwise. 
4.4.3.2 Regional institutional quality 
Even though measures of institutional quality constructed from perceptions-based data are 
inherently subjective, the availability of a large array of institutional development indicators allows 
the construction of composite measures of institutional quality that are reliable and can be 
calculated at the regional level (i.e. sub-national level) (Hajra, 2005). In addition, perceptions-
based data have reliably reported governance outcomes very similar to more objective measures 
based on formal rules (Kaufmann, Kraay, & Mastruzzi, 2007). Moreover, Kunčič (2014) argues 
that finding a single measure of institutional quality is difficult because institutions are latent 
factors in an economic system. Hence he proposes that using a composite measure combining 
information from several measures of institutions offers a better solution for measuring 
institutional quality This study, therefore uses a composite measure of firm-level perceptions of 
governance at the regional level for measuring regional institutional quality. This measure is 
constructed from firm-level perceptions of corruption, rule of law, and regulatory quality that are 
aggregated to the regional level. 
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More specifically, following previous studies (Fogel, Hawk, Randall, & Yeung, 2006; 
Chadee & Roxas, 2013), various items from the WBES are used to generate a composite measure 
of corruption, rule of law, and regulatory quality. We use two items for generating a measure of 
corruption. The first item asks respondents whether they perceive the court system as fair, impartial 
and uncorrupted with responses being measured using a four-point scale (1=strongly disagree, to 
4=strongly agree). The second item asks respondents to what degree they perceive corruption as 
an obstacle to the current operations of the firm. The respondents’ perceptions of the degree of 
corruption are captured using a five-point scale (0=not an obstacle, 4=very severe obstacle). We 
also develop a composite measure of the rule of law using three items that relate to how 
respondents perceive the degree to which courts, political instability and crime, theft and disorder 
are obstacles to their business operations and are measured using a five-point scale (0=not an 
obstacle, to 4=very severe obstacle). Lastly, we measure regulatory quality using a composite 
measure of four items. These items ask respondents to indicate on a five-point scale (0=not an 
obstacle, to 4=very severe obstacle) to what degree they perceive tax rates, tax administration, 
customs and trade regulations, and business permits and licensing as obstacles to their business 
operations. Subsequently, we generated regional measures of corruption, rule of law, and 
regulatory quality by standardizing the individual items and calculating the mean firm-level scores 
within each region. However, the three resulting variables are highly correlated (correlations 
between 0.73 and 0.88). We therefore ultimately calculated our composite measure of institutional 
quality as the mean of the scores for the three pillars of regional institutional quality for each 
region. Due to the standardization of the items, scores below zero reflect below average regional 
institutional quality whereas scores above zero reflect above average regional institutional quality. 
4.4.4 Control variables  
Firm age. This study uses firm age as a control variable since previous studies support the 
finding that firm age is inversely related to innovative output (Ayyagari et al., 2012). Younger 
firms are more likely to introduce new products and processes as compared to older firms. We use 
the difference between the year of the survey and the year the firm was established to compute the 
firm age.  
Firm size. This study also controls for firm size as previous studies have found a positive 
relation between firm size and innovation (Jiménez-Jiménez & Sanz-Valle, 2011; Ayyagari et al., 
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2012). Moreover, medium-sized (20≤employees≤99) and larger firms (employees≥100) have been 
found to be more innovative in comparison to smaller firms (Ayyagari, 2012). The authors 
conclude that larger firms are in a position to provide economies of scale in innovation just as in 
production. We use the number of full-time permanent employees as our measure of firm size. We 
use a dummy variable to measure firm size with firms with greater than 20 employees taking a 
value of ‘1’ and ‘0’ if otherwise. 
Legal status. Ayyagari et al. (2012) demonstrates that ownership and legal organization play a 
significant role for innovation. The authors show that firms organized as corporations report 
greater innovation activity in comparison to unincorporated forms of business (cooperatives, sole 
proprietorships, or partnerships). The measure for legal status emanates from respondents being 
the asked to provide the legal organization of the firm. Legal status is a dummy variable taking the 
value of ‘1’ if the firm is organized as a corporation (shareholding company with publicly traded 
shares and shareholding company with non-traded or privately traded shares), and ‘0’ if the firm 
is legally organized as a sole proprietorship, partnership, limited partnership or has another form. 
External financing. The IFS module asks managers to provide estimates of the proportion of 
working capital financed by various sources for the previous fiscal year. Following Ayyagari et al. 
(2012), the different sources of external financing are expressed in percentage form. The sources 
of external financing include banks, non-bank financial institutions, purchases on credit from 
suppliers and advances from customers and other sources. We measure external financing as the 
percentage of working capital obtained from external sources. 
Technology licensed from a foreign-owned company. This variable is captured by an item in 
the WBES that seeks to find out whether firms use technology licensed from foreign-owned 
companies in their operations. We expect that use of foreign technology may suppress innovation 
in a firm. We use a dummy variable that takes a value of ‘1’ where a firm uses technology licensed 
from a foreign-owned company and ‘0’ if otherwise. 
Sector dummy variables. The sample comprises firms from the manufacturing, retail, and 
service sector. This study controls for sector heterogeneity since sector specific effects may 
influence innovation. We use two sector dummies taking a value of ‘1’ where a firm belongs to 
the manufacturing sector or retail sector respectively and ‘0’ if otherwise. This setup implies that 
the service sector is the reference category. 
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Country dummy variables. This study controls for differences across the three countries by 
means of country dummies taking a value of ‘1’ where a firm is located in Tanzania or Uganda 
respectively and ‘0’ if otherwise. Kenya is taken as the reference country.  
4.4.5 Analysis 
A logistic regression model is used for analysing the data due to the binary nature of the dependent 
variable. Because this study employs clustered data where firms are nested within regions our data 
violate the assumption of independence of all observations and therefore residuals at the firm level 
are expected to be correlated with the regional level. We utilize clustering of the standard errors at 
the regional level to account for this dependency between observations. We opt to use this 
approach over the estimation of multilevel models due to the relatively small number of regions in 
our dataset (i.e. 16) to which multilevel estimation is relatively sensitive. However, we do report 
the results of such an analysis as a robustness test (see section 4.5.1).  
This study therefore examines innovation in firms taking into consideration the effect of the 
two levels. The firm (level 1 unit) and the region (level 2 unit) explain the variation in innovation 
in firms. The general form of the logistic regression is: 
Pr(𝑌𝑖 = 1|𝑋) =  
𝑒𝑏0
′ +𝑏1
′ 𝑋′+𝑏2
′ 𝑍′+𝑏3
′ 𝑋𝑍′+𝜀
1+ 𝑒𝑏0
′ +𝑏1
′ 𝑋′+𝑏2
′ 𝑍′+𝑏3
′ 𝑋𝑍′+𝜀
 
(4.1) 
 
Transforming Equation (4.1) and formulating a 2-level model yields the following: 
 
𝐿𝑜𝑔 [
𝑌
1 − 𝑌
] = 𝑏0 + 𝑏1𝑋 + 𝑏2𝑍 + 𝑏3𝑋𝑍 +  𝜀𝑖,𝑗 
(4.2) 
where 𝑌, the dependent variable, represents innovation, 𝑋 represents firm level resources, 𝑍 
represents the regional institutional quality and 𝑋𝑍 is the interaction of firm level resources and 
regional institutional quality.  
Apart from reporting on the significance and the signs of the logit coefficients, it is more 
meaningful to examine the marginal effects of the variables and provide graphical interpretation 
of the interaction effects (Bowen & Wiersema, 2004). We follow the common practice of showing 
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the marginal effects of a variable at its mean as well as one standard deviation above and below 
the mean (Hoetker, 2007). In addition, we use the likelihood ratio test to assess the fit of our models 
(Long & Freese, 2006). 
4.5 Results 
Table 4.1 illustrates distinct variation in regional institutional quality for Kenya, Tanzania and 
Uganda. Kenya has better institutions in comparison to Tanzania and Uganda. Among the three 
countries, Tanzania has much weaker institutions. More importantly, we observe that perceptions 
of institutional quality are strikingly different not only across the three countries but also across 
regions within these countries.  
Table 4.1 Regional institutional quality 
Country Region Regulatory Quality  Rule of Law  Corruption  Regional Institutional Quality 
Kenya Central 0.49 0.21 0.19 0.30 
  Nyanza 0.39 0.13 0.31 0.28 
  Mombasa 0.37 0.31 0.23 0.30 
  Nairobi 0.32 0.21 0.17 0.23 
  Nakuru 0.45 0.29 0.44 0.40 
Tanzania Arusha -0.01 0.03 0.21 0.07 
  Dar-es-Salaam -0.51 -0.37 -0.49 -0.46 
  Mbeya 0.20 0.54 0.59 0.45 
  Mwanza -0.09 -0.41 -0.37 -0.29 
  Zanzibar -0.76 -0.40 -0.70 -0.62 
Uganda Kampala -0.22 0.13 0.17 0.03 
  Jinja 0.04 -0.21 -0.31 -0.16 
  Lira 0.07 -0.24 -0.28 -0.15 
  Mbale 0.52 0.27 0.28 0.35 
  Mbarara 0.04 -0.26 0.19 -0.01 
  Wakiso -0.16 -0.04 0.11 -0.03 
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Table 4.2 provides the descriptive statistics and correlations for our data. We observe that 36 
percent of the firms in the sample have innovative output. In addition, only 21 percent of the firms 
conduct internal R&D. Also interesting is the fact that about 60 percent of the employees have 
attained secondary school education. Finally, the correlations between the firm-level resources and 
innovation output have the expected positive signs.  
We test our hypotheses by estimating Equation (4.2) using a clustered robust standard errors 
model. The results of our estimation are summarized in Table 4.3, which contains six models. 
Model 1 is the baseline model, which contains results of the main effects of firm resources 
variables, the regional institutional quality variables and control variables. In addition to reporting 
the results of the main effects of control variables and the independent variables, models 2-5 also 
separately report the results of the interaction effects between regional institutional quality and 
internal R&D, employee level education, skilled labour, and managerial experience respectively. 
Model 6, which offers a superior model fit in comparison to models 2-5, provides the results of 
the full model with main effects and interaction effects including the control variables, independent 
variables and the interaction of the firm-level resources and the regional institutional quality. In 
addition to reporting the marginal effects of the multi-level logistic regression for the full model, 
we also provide interaction plots for exploring the form of the interaction of firm-level resource 
and regional institutional quality.  
The coefficients of the independent variables including internal R&D, employee level of 
education, skilled labour, and managerial experience are positive and statistically significant as 
expected. Marginal effects analyses reveal that internal R&D has a strong positive effect on 
innovation. The likelihood of innovation was about 19 percent higher for firms conducting internal 
R&D in comparison to firms not conducting internal R&D (32 vs. 51%). Employee level of 
education has a very small positive effect on innovation with the likelihood of innovation being 
approximately 0.06 percent higher for a 1 percent increase in the percentage of employees with 
secondary school education. The likelihood of innovation was about 11 percent higher for firms 
that provided their workers with formal training for the introduction or development of innovative 
products or services (44% vs. 33%). The effect of managerial experience on innovation was about 
3 percent higher for managers with more than ten years of experience. The coefficient of the 
context variable, regional institutional quality, was negative and statistically significant. 
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Table 4.2 Descriptive statistics and correlation matrix (n = 1541) 
    Mean 
Std. 
Dev. Min Max 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
1 Innovation 0.36 0.48 0.00 1.00 ─ 
               
2 Age (log) 2.58 0.79 0.00 4.67 0.01 ─ 
              
3 Size (log) 2.84 1.31 0.00 8.61 0.11 0.23 ─ 
             
4 Legal status 0.10 0.31 0.00 1.00 0.09 0.13 0.15 ─ 
            
5 External financing 30.08 32.04 0.00 100.00 0.04 0.07 0.07 0.09 ─ 
           
6 Foreign technology licensing 0.09 0.29 0.00 1.00 0.13 0.13 0.21 0.12 0.08 ─ 
          
7 Manufacturing sector 0.49 0.50 0.00 1.00 0.05 0.23 0.13 0.05 0.10 0.32 ─ 
         
8 Retail sector 0.22 0.41 0.00 1.00 -0.03 -0.14 -0.13 -0.02 -0.02 -0.17 -0.52 ─ 
        
9 Service sector 0.29 0.45 0.00 1.00 -0.03 -0.13 -0.02 -0.03 -0.09 -0.20 -0.63 -0.34 ─ 
       
10 Kenya 0.36 0.48 0.00 1.00 0.09 0.20 0.17 0.16 0.19 0.09 0.03 0.01 -0.04 ─ 
      
11 Tanzania 0.35 0.48 0.00 1.00 -0.31 -0.07 -0.04 -0.13 -0.11 -0.15 0.01 -0.05 0.03 -0.55 ─ 
     
12 Uganda 0.29 0.45 0.00 1.00 0.22 -0.14 -0.13 -0.03 -0.09 0.07 -0.04 0.04 0.01 -0.48 -0.47 ─ 
    
13 Internal R&D 0.21 0.41 0.00 1.00 0.19 0.07 0.15 0.03 0.06 0.08 0.08 -0.06 -0.04 0.07 0.03 -0.10 ─ 
   
14 Education level of staff 59.81 34.83 0.00 100.00 0.10 0.05 0.18 0.08 -0.03 0.06 -0.07 0.06 0.03 0.38 -0.22 -0.16 0.06 ─ 
  
15 Skilled labour 0.28 0.45 0.00 1.00 0.18 0.11 0.18 0.06 0.08 0.12 0.11 -0.09 -0.04 0.13 -0.06 -0.07 0.37 0.09 ─ 
 
16 Managerial experience 0.62 0.49 0.00 1.00 0.06 0.41 0.18 0.08 0.01 0.06 0.13 -0.08 -0.07 0.12 -0.04 -0.09 0.11 0.08 0.07 ─ 
17 Regional institutional quality 0.00 0.32 -0.62 0.45 0.14 0.08 0.05 0.11 0.09 0.10 0.03 0.06 -0.10 0.65 -0.66 0.01 -0.09 0.22 0.00 -0.01 
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Table 4.3 Multivariate logistic regression coefficients with clustered robust standard errors (n = 1541) 
Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
Control variables 
            
Age (log) -0.159 (0.107) -0.156 (0.108) -0.156 (0.108) -0.162 (0.112) -0.157 (0.107) -0.155 (0.110) 
Size (log) 0.115** (0.054) 0.108* (0.057) 0.114** (0.054) 0.109* (0.058) 0.114** (0.054) 0.105* (0.058) 
Legal status 0.278 (0.274) 0.282 (0.283) 0.280 (0.274) 0.266 (0.286) 0.273 (0.277) 0.275 (0.289) 
External financing 0.001 (0.002) 0.001 (0.002) 0.001 (0.002) 0.001 (0.002) 0.001 (0.002) 0.001 (0.002) 
Foreign technology licensing 0.252 (0.173) 0.200 (0.182) 0.258 (0.172) 0.244 (0.183) 0.249 (0.172) 0.211 (0.186) 
Manufacturing sector 0.128 (0.124) 0.148 (0.129) 0.131 (0.125) 0.150 (0.124) 0.131 (0.124) 0.164 (0.128) 
Retail sector 0.006 (0.218) 0.026 (0.226) -0.001 (0.218) 0.027 (0.217) 0.010 (0.219) 0.030 (0.225) 
Tanzania -1.362*** (0.418) -1.329*** (0.457) -1.288*** (0.434) -1.324*** (0.453) -1.354*** (0.424) -1.231** (0.490) 
Uganda 0.700*** (0.263) 0.672** (0.277) 0.760*** (0.269) 0.681** (0.269) 0.704*** (0.264) 0.732** (0.288) 
Resources and institutions 
            
Internal R&D 0.866*** (0.289) 0.878*** (0.179) 0.854*** (0.292) 0.898*** (0.290) 0.867*** (0.287) 0.890*** (0.199) 
Employee level of education 0.004** (0.002) 0.003** (0.002) 0.004*** (0.001) 0.004** (0.002) 0.004** (0.002) 0.003** (0.001) 
Skilled labour 0.510*** (0.172) 0.532*** (0.169) 0.509*** (0.169) 0.452*** (0.119) 0.512*** (0.171) 0.493*** (0.112) 
Managerial experience 0.180* (0.103) 0.178* (0.102) 0.172* (0.103) 0.182* (0.103) 0.171* (0.098) 0.171* (0.100) 
Regional institutional quality (RIQ) -0.350 (0.517) -0.865 (0.627) -0.671 (0.517) -0.866 (0.631) -0.521 (0.559) -1.529** (0.708) 
Interactions 
            
Internal R&D*RIQ (H1) 
  
1.811*** (0.563) 
      
1.441*** (0.554) 
Employee level of education*RIQ (H2) 
    
0.007** (0.003) 
    
0.008** (0.003) 
Skilled labour*RIQ (H3) 
      
1.500*** (0.436) 
  
1.030*** (0.387) 
Managerial experience*RIQ (H4) 
        
0.274 (0.172) 0.097 (0.144) 
Constant -1.147*** (0.312) -1.090*** (0.324) -1.203*** (0.290) -1.119*** (0.314) -1.142*** (0.306) -1.150*** (0.320) 
LR Chi2 
  
17.09 
 
1.19 
 
13.25 
 
0.42 
 
11.69 
 
Prob>chi2 
  
0.000 
 
0.275 
 
0.000 
 
0.516 
 
0.009 
 
Clustered robust standard errors in parentheses 
            
* p<0.10, ** p<0.05, *** p<0.01 
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An important observation regarding the coefficients of the interaction of the firm-level 
resources with regional institutional quality is that with the exception of managerial experience, 
the internal R&D, employee level of education, and skilled labour were found to be positive and 
statistically significant. To a large extent, our results support our hypotheses that institutions 
reinforce the effect of firm-level resources on the likelihood of innovation. The subsequent 
discussion explains the interaction terms in the full model by means of marginal effects plots. We 
examined the form of interaction of firm-level resources with regional institutional quality 
beginning with internal R&D, followed by employee level of education, and skilled labour and 
managerial experience respectively. The margin plots indicate the form of interaction of firm-level 
resources with different levels of regional institutional quality including when it is at (1) the 
minimum value, (2) a low degree (1 standard deviation below the mean), (3) the mean value, (4) 
a high degree (1 standard deviation above the mean), and (5) the maximum. 
Figure 4.1 displays the form of the interaction of internal R&D and regional institutional 
quality. Indeed, the effect of conducting internal R&D varies for different levels of regional 
institutional quality. We observe that when regional institutional quality is at its minimum, the 
effect of conducting internal R&D on innovation is negligible. It is also evident that with a low 
degree of regional institutional quality (1 standard deviation below the mean), the effect of 
conducting internal R&D is still relatively small. However, a high degree of regional institutional 
quality (1 standard deviation above the mean) amplifies the effect of conducting internal R&D. 
Similarly, maximum values of regional institutional quality have a strong amplifying effect on the 
effect of internal R&D. Thus, we see a sizeable positive effect in this interaction signalling that 
the institutional environment within which firms operate is imperative for successful 
transformation of firm-level resources into innovative output. This finding offers very strong 
support for hypothesis 1 where we propose that internal R&D in combination with a high degree 
of regional institutional quality strengthens the effect of internal R&D on innovation. 
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Figure 4.1 Predictive margins of internal R&D 
 
 
Figure 4.2 illustrates that lower levels of regional institutional quality diminish the effect of 
employee level of education on innovation. Also, the effect of employee level of education on 
innovation is positive but remains weak for lower degrees of regional institutional quality (1 
standard deviation below the mean). We also observe that employee level of education in an 
environment with a high degree of regional institutional quality (1 standard deviation above the 
mean) has a relatively stronger positive effect on innovation. In addition, a high degree of regional 
institutional quality further reinforces the effect of employee level of education of innovation. This 
result offers support to hypothesis 2.  
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Figure 4.2 Predictive margins of employee level of education 
 
 
Figure 4.3 shows that the effect of skilled labour on innovation is significantly diminished when 
the regional institutional quality is at the minimum value. Similarly, an environment with weak 
institutions (1 standard deviation below the mean) still exhibits low effects of skilled labour on 
innovation. We also note that a high degree of regional institutional quality (1 standard deviation 
above the mean) leads to a strong positive effect of skilled labour on innovation. Additionally, the 
effect of skilled labour on innovation is further reinforced when regional institutional quality is at 
its maximum value. In line with the findings for the employee level of education this result strongly 
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supports hypothesis 3 that strong institutions positively moderate the effect of skilled labour on 
innovation.  
Figure 4.3 Predictive margins of skilled labour 
 
 
Finally, our results show no support for hypothesis 4. The effect of managerial 
experience on innovation seems completely unaffected by the regional institutional quality. 
0.25
0.30
0.35
0.40
0.45
0.50
Skilled labor=0 Skilled labor=1
P
r(
In
n
o
v
at
io
n
=
1
Minimum RIQ RIQ - 1 SD Mean RIQ
RIQ + 1 SD Maximum  RIQ
Institutions, Resources and Innovation in East Africa: A Firm Level Approach 
 
78 
 
4.5.1 Robustness tests 
Table 4.4 shows models 7-8 that test the robustness of the results of our full model to excluding 
country dummies in model 7 and excluding sector dummies in model 8 while still using a clustered 
robust standard errors estimation technique.  
 
Table 4.4 Robustness checks with clustered robust standard errors model (n=1541) 
Variables Model 7 Model 8 
Control variables 
    
Age (log) -0.204* (0.121) -0.139 (0.109) 
Size (log) 0.055 (0.065) 0.105* (0.058) 
Legal status 0.320 (0.325) 0.274 (0.287) 
External financing 0.001 (0.002) 0.001 (0.002) 
Foreign technology licensing 0.518** (0.242) 0.289 (0.181) 
Manufacturing sector 0.054 (0.182) 
  
Retail sector 0.015 (0.233) 
  
Tanzania 
  
-1.211** (0.488) 
Uganda 
  
0.735*** (0.280) 
     
Resources and institutions 
    
Internal R&D 0.829*** (0.224) 0.895*** (0.197) 
Employee level of education 0.001 (0.002) 0.003** (0.001) 
Skilled labour 0.490*** (0.135) 0.501*** (0.115) 
Managerial experience 0.183* (0.103) 0.180* (0.097) 
Regional institutional quality (RIQ) -0.263 (0.633) -1.481** (0.717) 
     
Interactions 
    
Internal R&D*RIQ (H1) 1.611*** (0.560) 1.433*** (0.548) 
Employee level of education*RIQ (H2) 0.005 (0.005) 0.007** (0.003) 
Skilled labour*RIQ (H3) 1.280*** (0.396) 1.018*** (0.383) 
Managerial experience*RIQ (H4) 0.149 (0.153) 0.098 (0.142) 
Constant -0.850* (0.487) -1.121*** (0.304) 
Clustered robust standard errors in parentheses 
    
* p<0.10, ** p<0.05, *** p<0.01 
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Table 4.5 shows models 9-11 that test the robustness of our results to using a multilevel 
estimation technique. The latter is an alternative to our main approach which utilizes robust 
standard errors as the intraclass correlation (i.e. variance at the regional level) is approximately 22 
percent; more than twice the minimum amount recommended when considering multilevel 
estimations. We use a two-level random intercept intercepts model comprising the firm level and 
the regional level. 
 
Table 4.5 Robustness checks with a multilevel model (n=1541) 
Variables Model 9 Model 10 Model 11 
Control variables 
      
Age (log) -0.125 (0.086) -0.122 (0.087) -0.107 (0.085) 
Size (log) 0.085* (0.051) 0.081 (0.051) 0.087* (0.051) 
Legal status 0.349* (0.195) 0.366* (0.196) 0.344* (0.196) 
External financing -0.000 (0.002) -0.001 (0.002) -0.000 (0.002) 
Foreign technology licensing 0.194 (0.224) 0.208 (0.225) 0.295 (0.212) 
High-technology sector 0.228 (0.154) 0.238 (0.155) 
  
Medium-technology sector 0.085 (0.172) 0.098 (0.172) 
  
Tanzania -0.970** (0.454) 
  
-0.942** (0.448) 
Uganda 1.131*** (0.358) 
  
1.129*** (0.353) 
       
Resources and institutions 
      
Internal R&D 0.867*** (0.161) 0.849*** (0.161) 0.873*** (0.160) 
Employee level of education 0.003 (0.002) 0.003 (0.002) 0.003 (0.002) 
Skilled labour 0.515*** (0.143) 0.522*** (0.144) 0.522*** (0.143) 
Managerial experience 0.217 (0.140) 0.229 (0.141) 0.229 (0.140) 
Regional institutional quality (RIQ) -1.468** (0.700) -0.977 (0.948) -1.414** (0.693) 
       
Interactions 
      
Internal R&D*RIQ (H1) 1.478*** (0.490) 1.529*** (0.491) 1.478*** (0.490) 
Employee level of education*RIQ 
(H2) 
0.009 (0.007) 0.009 (0.007) 0.009 (0.007) 
Skilled labour*RIQ (H3) 1.094** (0.454) 1.146** (0.454) 1.073** (0.454) 
Managerial experience*RIQ (H4) 0.127 (0.433) 0.144 (0.429) 0.130 (0.433) 
Constant -1.482*** (0.418) -1.364*** (0.368) -1.419*** (0.407) 
Random-effects parameters Est (sd error) 95% CI Est (sd error) 95% CI Est (sd error) 95% CI 
Regional intercept 0.410 
(0.110) 
0.242-0.694 0.971 
(0.196) 
0.653-1.443 0.400 (0.108) 0.235-0.681 
Standard errors in parentheses 
      
* p<0.10, ** p<0.05, *** p<0.01 
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Both robustness tests reveal that only one of our effects is sensitive to the inclusion of country 
dummies or the estimation technique used, namely the effect of the employee level of education. 
The fact that this effect is sensitive to both the inclusion of country dummies as well as to the 
specification of a multilevel model indicates that for this specific variable country differences 
might account for a lot of its variation. As a result, the relatively small moderation effect of 
regional institutional quality on the relationship between the employee level of education and 
innovation can only be picked up once this large national variation is accounted for. This indicates 
that, next to regional variation, it remains important to account for national differences between 
countries.  
4.6 Discussion 
Our findings support our hypotheses to a large extent. In particular, the interaction of three firm-
level resources (internal R&D, employee level of education, and skilled labour) and regional 
institutional quality has a positive and statistically significant effect across all models. This implies 
that, while firm-level resources are pivotal for innovation, investigating the interaction of firm-
level resources with regional quality institutions provides better insight into what resources matter 
for innovation given the institutional context within which the firms operate. Essentially, this study 
underscores the importance of institutions for innovation in developing countries. 
We find evidence that the value of firm-level resources in terms of increasing the likelihood of 
innovation is conditioned on the regional institutional environment. Better institutional 
environments increase the value of firm-level resources for innovation while weak institutions 
diminish the value of firm-level resources for innovation (Zhao, 2006). We argue that whilst firm-
level resources are known to drive innovation, the moderation effect of institutions is imperative 
because institutions influence the extent to which firms extract and appropriate value from firm-
level resources. Hence, the extent to which firms can successfully extract value from resources for 
innovation is contingent on regional institutional quality. 
The moderating effect of institutions is observed even with low levels of institutional quality. 
As such, we suggest that incremental improvements in institutional quality are sufficient for 
enhancing value extraction from firm-level resources for innovation in developing countries. We 
argue that larger investment in firm-level resources will not necessarily result in higher levels of 
innovation since institutions influence how firms appropriate value from their resources. Thus, 
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innovation at the firm level not only depends on firm-level resources but also on the institutional 
environment in which the firm operates. This argument leads us to an important theoretical 
implication. According to the RBV, firms are a bundle of resources and capabilities, which are 
combined and coordinated for competitive advantage (Barney, 1991). While the RBV contends 
that a firm’s internal resources are important in sustaining competitive advantage, there is a 
growing literature on resource utilization that suggests that value can only be extracted from 
resources by using them in a smarter way than the competition (Eisenhardt & Martin, 2000; Sirmon 
et al., 2007; Ndofor et al., 2015). Notwithstanding the value of these studies, we show that the 
value extraction potential of firm resources depends not only on the managerial utilization of 
resources, but also on the institutional environment of the firm. In particular, we find that the 
regional institutional quality positively moderates the effect of using certain resources on 
innovative output. Moreover, the moderating effect varies across regions such that there is a 
stronger effect in regions with stronger institutions. Thus, a major theoretical implication of using 
a resources-based perspective on innovation is that the actual potential to extract value from firm-
level resources depends heavily on the institutional quality of the firm’s environment. Hence, we 
argue that integrating a resources-based perspective with an institutional perspective provides 
more insightful interpretation of factors influencing innovation at the firm-level. 
4.6.1 Policy implications 
Our findings show that institutions play an important role in moderating the positive effect of firm-
level resources on innovation. Regional institutional quality plays a critical role regarding the 
extent to which firms successfully extract value from resources into innovative output in 
developing countries. The value of firm-level resources for innovation significantly depends on 
the institutional environment from which the firms operate. In cognizance of the observed regional 
variation in institutional quality, it is imperative that policy makers focus on improving governance 
by fighting corruption, enforcing the rule of law and enhancing regulatory quality not only at the 
national level, but at the regional level too. Focusing on improving governance at the regional level 
may serve to reduce disparities in innovative output in individual countries. Overall, strengthening 
the institutional environment within which businesses operate provides a sound business 
environment that promotes entrepreneurial activities and ultimately innovation at the firm level. 
As such, sound institutions serve to increase the value of firm-level resources in relation to 
innovative output since firms are better able to appropriate value from resources into innovative 
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output. Hence, adding firm resources (in terms of R&D investments or human capital) can only 
add value to the firm and its economic performance under the condition of a strong regional 
institutional environment. 
Beyond the evidence put forward by this study, avenues for further research include 
investigating the effect of different categories of higher educational attainment on innovation, 
which this study does not accomplish due to unavailability of data. In addition, Mansfield (1984) 
opines that the composition of internal R&D expenditure is crucial to understanding how internal 
R&D impacts innovation in firms. As such this forms an interesting area for further research. Last 
but not least, given the institutional context within which the firm operates, future availability of 
panel data might allow researchers to examine the causal effects of firm-level resources on 
innovative output in developing countries. 
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Chapter 5  
 
Innovation Inputs and Efficiency in Manufacturing Firms in 
Africa15 
 
 
Abstract 
This chapter investigates the technical efficiency effects of innovation inputs including internal 
R&D, human capital development, and the adoption of foreign technology in manufacturing 
firms in Africa. This chapter also examines technical efficiency effects of foreign ownership, 
an important channel for accessing foreign technology. This chapter posits that successful 
adoption of foreign technology is conditioned on the degree of absorptive capacity arising from 
internal R&D and human capital development. Hence, the research question that is answered 
in this chapter is as follows: ‘How do innovation inputs affect technical efficiency at the firm-
level?’  
A heteroscedastic half-normal stochastic frontier is used for analysing cross-sectional firm-
level data from the 2013 World Bank Enterprise Survey and the linked 2013 Innovation 
Follow-up Survey from six countries in Africa. It is found that internal R&D and foreign 
technology adoption have negative and significant effects on technical efficiency. Human 
capital development has a positive but non-significant effect on technical efficiency. 
Nevertheless, foreign ownership has a positive and significant effect on technical efficiency. 
Furthermore, the combination of foreign technology adoption and internal R&D, and foreign 
technology adoption and human capital development reinforce each other’s effects on technical 
efficiency. This chapter shows that individual innovation inputs are unlikely to yield positive 
efficiency outcomes in the context of developing countries in Africa unless coupled with 
absorptive capacity enhancing inputs including internal R&D and human capital development.  
This chapter also shows that foreign ownership fosters efficiency in Africa.
                                                 
15 This chapter has been submitted in a slightly different format as Barasa, L., Kimuyu, P., Vermeulen, P., Knoben, J., & 
Kinyanjui, B. (submitted). Innovation inputs and efficiency in manufacturing firms in Africa. 
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5.1 Introduction 
Developing countries have become increasingly aware of the important role that innovation 
and efficiency play in driving economic growth and development. Innovation has been 
described as a ‘creative destruction’ process that underlies economic development 
(Schumpeter, 1942). The innovation process at the firm-level entails the transformation of 
internal organizational innovation inputs including internal R&D, and human capital 
development (HCD) into product and process innovations. Furthermore, the innovation process 
also encompasses external innovation inputs involving the adoption of foreign technology.  
Internal R&D is defined as creative work undertaken for increasing the development of 
innovative products and processes. HCD on the other hand relates to formal training of workers 
that is associated with increased absorptive capacity that is crucial for innovation and efficiency 
(Cohen & Levinthal, 1990; Vandenbussche, Aghion, & Meghir, 2006). The adoption and 
imitation of foreign technology entails the use of technology licensed from foreign-owned 
companies for enhanced productivity and efficiency. Imitation is associated with the extent to 
which firms invest in imitative research activities when adopting foreign technology (Cameron, 
Proudman, & Redding, 2005). Thus, firms may invest in internal R&D, HCD, and/or adopt 
foreign technology (Mannari, Caves, & Uekusa, 1978; Cohen & Levinthal, 1990) as innovation 
inputs aimed at increasing productivity and efficiency in the transformation of factors of 
production. Technical efficiency is a fundamental measure of economic efficiency that refers 
to the maximum possible output that can be obtained from a given a set of inputs (Aigner, 
Lovell, & Schmidt, 1977). Achieving technical efficiency has been thought to produce the 
highest gains for firms. This is because the fundamental problem of scarcity of resources 
implies that firms must employ new and more efficient methods of production. Hence, scarcity 
of resources attaches importance to efficiency since resource constrained firms aim to produce 
maximal output (Luptáčik, 2010) subject to scarce resources.  
The manufacturing sector in developing countries is a significant engine of growth and catch 
up. This sector is viewed as a source of modernization, skilled job creation and positive 
spillovers (Tybout, 2000). Efficiency in the manufacturing sector in developing countries is 
critical for industrialization, yet, inefficiency is a distinctive feature of the manufacturing sector 
in developing countries (Sleuwaegen & Goedhuys, 2003). Other distinctive features of the 
operational environment of manufacturing firms in developing countries include limited access 
to specialized manufactured inputs, lack of skilled human capital, poor infrastructure, 
macroeconomic volatility, and poor governance (Tybout, 2000).  
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In as much as persistent disparities in various firm-level characteristics result in relative 
differences in efficiency (Korres, 2012), a review of previous literature indicates that there are 
virtually no empirical studies examining how innovation inputs impact technical efficiency in 
developing countries and more so in Africa. Most studies focus on firm size, age, and efficiency 
(Lundvall & Battese, 2000; Díaz & Sánchez, 2008; Niringiye, Luvanda, & Shitundu, 2010; 
Sánchez-Pérez & Díaz-Mayans, 2013). Thus while it is widely known that productivity is 
driven by technical efficiency, the extent to which innovation inputs influence efficiency in 
firms remains unclear (Fu et al., 2011). Additionally, one distinctive feature of developing 
countries in Africa relates to the large population that mainly consists of unskilled or semi-
skilled human capital (Biggs, 1995; Tybout, 2000). Furthermore, since Africa is characterized 
as a technology follower, HCD is likely to play a critical role in contributing to the absorption 
of foreign technology. Yet, there is a dearth of literature examining how absorptive capacity 
arising from internal R&D and HCD moderates the effect of foreign technology adoption on 
technical efficiency at the firm-level in the context of Africa. Most empirical studies examine 
this relationship at the macro-level in the context of total factor productivity (Benhabib & 
Spiegel, 1994; Eaton, Gutierrez & Kortum, 1998; Griffith et al., 2003, 2004; Madsen et al., 
2010).  Hence, investigating the sources of technical efficiency in manufacturing firms in 
developing countries presents a pertinent issue that warrants study.  
We argue that manufacturing firms in developing countries are likely to realize efficiency 
gains by conducting internal R&D, engaging workers in HCD programs, and by using foreign 
technology for production. Nevertheless, successful adoption of foreign technology is also 
contingent on the degree of absorptive capacity which is directly associated with internal R&D 
and HCD. Thus, we posit that internal R&D in combination with the foreign technology 
adoption significantly enhances efficiency in the context of manufacturing firms in Africa.  
Similarly, we argue that efficiency gains are likely to be realized when foreign technology 
adoption is coupled with HCD.  
There is scant literature on innovation inputs and their effects on technical efficiency at the 
firm-level in Africa, which can attributed to the unavailability of firm-level data on innovation. 
Hence, this study makes several contributions. Firstly, using new firm-level data from the 2013 
World Bank Enterprise Survey (WBES) and the linked 2013 Innovation Follow-up Survey 
(IFS), this study sheds light on the efficiency effects of internal R&D, HCD, and foreign 
technology adoption in manufacturing firms from six countries in Africa including Ghana, 
DRC, Kenya, Tanzania, Uganda, and Zambia. Essentially, these countries lie farther behind 
the technological frontier and efficiency gains are likely to be realized from investing in the 
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aforementioned innovation inputs. Secondly, taking into cognizance that foreign direct 
investment is a primary source of foreign technology, we also examine the efficiency effects 
of foreign ownership arising from foreign direct investment.  Thirdly, we examine whether 
combining foreign technology with internal R&D and HCD significantly enhances technical 
efficiency. There are virtually no studies investigating efficiency effects in the context of 
absorptive capacity arising from internal R&D and HCD at the firm-level in Africa. Yet, it is 
inherently difficult for firms to acquire tacit knowledge without actively engaging in internal 
R&D which enhances the ability to understand and easily assimilate external knowledge 
associated with foreign technology. In addition, HCD is critical for successful absorption of 
advanced technologies embodied in foreign technology. This raises the question of whether 
absorptive capacity measures matter for promoting technical efficiency in manufacturing firms 
in developing countries in Africa. Thus, this study provides important insights into the 
relationship between innovation inputs and technical efficiency in the context of manufacturing 
firms in Africa. An empirical investigation of the efficiency effects of innovation inputs is 
particularly relevant given that industrialization is a common policy goal for developing 
countries in Africa.  
5.2 Theoretical background 
A technically efficient firm is one in which an increase in an output requires an increase in at 
least one input or a reduction in at least one other output. Moreover, a decrease in an input has 
to be accompanied by a reduction in at least one other output or an increase in one other input 
(Koopmans, 1951; Porcelli, 2009). Thus, the notion of technical efficiency relates to the 
maximization of output subject to a given set of factors of production. Given the technology 
used, inefficiency is the difference between the observed output and the maximum obtainable 
output. The production possibilities frontier (PPF) provides microeconomic foundations of 
technical efficiency. The PPF defines the maximum potential output that can be achieved by a 
firm for a given set of inputs and technology. Inefficiency gives rise to deviations from the 
maximum potential output. Determining efficiency differences between firms entails 
estimating the production frontier where efficient firms are located. The inefficiency scores of 
the remaining firms are then derived by obtaining their deviation from the frontier (Gumbau-
Albert & Maudos, 2002). 
Efficiency in productivity had been largely ignored because of the inherent difficulties 
encountered in determining producers’ potential and the producers’ achievement of that 
potential. While it is widely known that efficiency measures are essentially success indicators 
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by which producers are evaluated, economic theory had for a long time failed to provide a 
theoretical framework shedding light on factors influencing efficiency in production  (Fried, 
Lovell, & Schmidt, 2008). Nevertheless, several authors examine determinants of efficiency 
using firm-specific characteristics, external factors, ownership, and dynamic disturbances that 
may arise from the degree of a firm’s technological innovation (see Caves, 1992).  
Internal R&D, HCD, and the adoption of foreign technology may affect technical efficiency 
in several ways. First, conducting internal R&D may increase the efficiency of existing 
operations (Cohen & Levinthal, 1989). This may be achieved via cost reduction or through 
minimizing wastage of production inputs. Second, internal R&D increases innovation activity 
that may yield new products and services resulting in increased competitive advantage. 
However, sustaining competitive advantage involves efforts to produce high levels of output 
from minimal inputs. Third, human capital theory indicates that investing in HCD engenders 
improvements in the skills and quality of the existing human capital base. Thus, HCD enhances 
organizational competencies that can be leveraged as a source of competitive advantage and 
efficiency (Marimuthu, Arokiasamy, & Ismail, 2009; Wang & Wong, 2012; Danquah & 
Quattara, 2014). Fourth, the adoption of foreign technology from developed countries may 
increase efficiency if imported equipment is suited to the socio-economic environment of the 
adopting developing countries (Fu et al., 2011). Notwithstanding, several arguments have been 
advanced in favour of combining foreign technology adoption with internal R&D and HCD 
over the use of a single innovative input. 
On the one hand, firm-level innovation by means of investing in internal R&D is a risky and 
costly path-dependent process in comparison to the adoption of foreign technology (Fu et al., 
2011). Hence, firms in developing countries have a higher likelihood of adopting foreign 
technology. On the other hand, the adoption of foreign technology is dependent on the firm’s 
capacity to absorb new knowledge (Cohen & Levinthal, 1989), which is conditioned on internal 
R&D and HCD. In addition, foreign technology may not be suited to the socio-economic 
conditions of developing countries (Basu & Weil, 1998; Acemoglu, 2002) since they may have 
a limited capacity for making optimal use of the technology embedded in foreign technologies. 
Thus, the solution for enhancing efficiency may lie in combining foreign technology adoption 
with internal R&D for leveraging innovation capabilities (Fu et al., 2011). Griffith et al. (2004) 
provide evidence supporting the idea that interacting foreign technology adoption with internal 
R&D yields efficiency gains. The authors find that internal R&D raises the rate of technology 
transfer from technologically advanced countries to non-frontier countries.  
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Furthermore, HCD is critical in building absorptive capacity, which enhances technological 
expertise that is critical for adopting foreign technology and identifying opportunities for 
promoting efficiency (Lecerf, 2012). Africa is endowed with an abundant labour force that 
chiefly consists of unskilled and semi-skilled workers (Biggs, 1995; Tybout, 2000). Hence, 
HCD initiatives involving formal training programs significantly contribute to adapting foreign 
technology to the local conditions. HCD is therefore imperative for efficient and successful 
absorption of foreign technology (Blundell et al., 1999; Madsen et al., 2010). Thus, foreign 
technology adoption in combination with HCD is likely to yield efficiency gains in 
manufacturing firms in Africa. 
5.3 Hypotheses 
Innovation entails the transformation of internal organizational innovation inputs such as 
internal R&D and HCD, and external innovation inputs involving the adoption of foreign 
technology into innovation outcomes that are principally associated with enhanced technical 
efficiency. While we expect that internal R&D, HCD, and the adoption of foreign technology 
have significant effects on technical efficiency, we further hypothesize that efficiency effects 
of foreign technology adoption are conditioned on internal R&D and HCD particularly in the 
context of manufacturing firms in developing countries in Africa. We discuss our hypotheses 
in the succeeding sections. 
5.3.1 Internal R&D and technical efficiency  
Internal R&D is a key innovation input that is fundamental in explaining technical efficiency 
arising from the development of new technologies at the firm-level. Nevertheless, internal 
R&D has been found to have ambiguous effects on technical efficiency. On one hand, firms 
investing in R&D have been found to be more productive and efficient (Kim, 2003; Sheu & 
Yang, 2005; Kumbhakar, Ortega-Argilés, Potters, Vivarelli, & Voigt, 2012). Torii (1992) 
suggests that R&D expenditure is positively associated with efficiency due to the increased 
capacity for introducing new products and production processes. Therefore, internal R&D 
fosters efficiency because it gives rise to indigenous technology that is suited to the socio-
economic and technological conditions of domestic firms (Li, 2011). Contrastingly, various 
empirical studies report a negative relation between internal R&D and technical efficiency. 
Gumbau-Albert and Maudos (2002) in their study examining the determinants of efficiency in 
the manufacturing industry in Spain find a negative relation between R&D expenditure and 
efficiency. The authors cite two reasons for this anomalous finding. First, they argue that R&D 
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expenditure may have dynamic effects. The effect of current R&D expenditure on innovation 
may only be observed in a future time period. Hence, the current period is likely to be 
characterized by inefficiency. Secondly, there is a possibility that some firms engage in 
excessive R&D expenditure relative to their competitors, which results in innovation, but gives 
rise to inefficiency in these firms. Furthermore, Torii (1992) argues that rapid technological 
innovation driven by R&D in a firm results in relative inefficiency in non-innovating firms. 
Internal R&D is therefore likely to have mixed effects on technical efficiency. Thus, we 
formulate the following hypothesis: 
 
 H1: Internal R&D has a significant effect on technical efficiency. 
 
5.3.2 Human capital development and technical efficiency 
Africa, being the second-largest and one of the most populous continents in the world boasts 
of a large labour force. Yet, Africa’s quantitatively large labour force has been found to be 
lacking in terms of skills and quality (Tybout, 2000). Inadequate skills and a low quality of the 
labour force contribute to inefficiency in manufacturing firms in Africa. Hence, HCD 
encompassing knowledge and qualifications acquired through formal training is imperative for 
improving skills and quality of the labour force. Formal training is a fundamental element of 
HCD (Altarawneh, 2009) that is likely to yield productive and efficient workers as they are 
better able to perform tasks and embrace new production techniques (Blundell et al., 1999; 
Bronzini & Piselli, 2016; Madsen et al., 2010). Various authors find that HCD has a positive 
and statistically significant effect on technical efficiency in developing countries in Africa 
(Gokcekus, Anyane-Ntow, & Richmond, 2001; Oyelaran-Oyeyinka & Lal, 2006; Danquah & 
Quattara, 2014). Similarly, Biggs (1995) provides empirical evidence that formal training 
fosters technical efficiency in manufacturing firms in Ghana, Kenya, and Zimbabwe. Hence, 
we formulate our hypothesis as follows: 
 
H2: HCD has a positive effect on technical efficiency. 
 
5.3.3 Foreign technology and technical efficiency 
The adoption of foreign technology may be considered as an alternative to internal R&D. Firms 
may opt to adopt foreign technology because of the prohibitive costs involved in R&D 
investment (König et al., 2016). Moreover, firms lying farther away from the technological 
frontier face vast opportunities for adopting foreign technology. Hence, imitation and adoption 
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of foreign technology are vital for technological catch up (Crespi & Zuniga, 2012) in the 
context of developing countries (Fu et al., 2011). Two key sources of foreign technology that 
significantly impact technical efficiency include foreign technology adoption which involves 
the use of technology licensed from foreign-owned companies, and foreign ownership arising 
from foreign direct investment. There is a likelihood that foreign technology yields efficiency 
gains. Yet, adoption of foreign technology that is not suited to socio-economic and 
technological conditions in developing countries may give rise to inefficiency (Basu & Weil, 
1998). Imported technologies are biased towards making optimal use of factors of production 
in the context of the country in which they are produced, therefore, applying such technologies 
in a country with a significantly different factor endowment is likely to result in suboptimal 
efficiency gains (Acemoglu, 2002). In addition, developing countries are characterized by an 
abundance of semi-skilled and unskilled labour. This poses a major obstacle to the learning and 
application of the technology embedded in foreign technologies (Fu et al., 2011). There is 
therefore a high probability of foreign technology adoption resulting in inefficiency in the 
context of manufacturing firms in Africa.  
With regards to foreign ownership, we argue that foreign-owned firms have a higher 
likelihood of acquiring inputs, equipment, and machinery from the host country. Typically, 
technology is embodied in the new imported inputs, equipment, and machinery (Wagner, 
2012). In contrast to foreign technology adoption, foreign ownership is more likely to have 
positive efficiency effects in the context of manufacturing firms in Africa. There are two main 
reasons for this argument. First, foreign ownership is often a source of human capital. This is 
particularly true in instances where new management and production practices are adopted. 
Hence, firms are likely to adapt imported technology with relative ease. Secondly, foreign 
ownership may also afford host countries with labour training opportunities (Borensztein, 
Gregorio, & Lee, 1998). Hence, it is likely that foreign technology arising from foreign 
ownership results in efficiency gains for manufacturing firms in developing countries 
(Mazaheri & Mazumdar, 2005). Given the context of this study, we argue that the adoption of 
foreign technology has ambiguous efficiency effects. Nevertheless, foreign ownership is more 
likely to have positive effect on efficiency. Thus, we hypothesize that: 
 
H3: Foreign technology adoption has a significant effect on technical efficiency.  
 
H4: Foreign ownership has a positive effect on technical efficiency.  
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5.3.4 Absorptive capacity and technical efficiency 
An important determinant of a country’s success in adopting foreign technology is measured 
by the degree of ‘imitative’ or ‘adaptive’ research activities. This is because adaptation usually 
precedes adoption of technology (Cameron et al., 2005). Previous empirical studies also 
suggest that internal R&D and foreign technology are complementary innovation inputs. This 
is because there is a high likelihood of firms relying on their research capacity for modifying 
and adopting foreign technologies to meet their specific needs (Mannari et al., 1978; Chang & 
Robin, 2006). This idea led to the distinction between ‘creative’ and ‘absorptive’ R&D with 
the former relating to original inventions and the latter being oriented towards adoption of 
foreign technology. Thus, successful adoption of foreign technology is conditioned on the 
firm’s absorptive capacity. Absorptive capacity relates to the ability of identifying, assimilating 
and exploiting knowledge from the external environment (Cohen & Levinthal, 1989). The 
degree of absorptive capacity depends on human capital and internal R&D, which are crucial 
for creating new knowledge and promoting learning (Griffith et al., 2004; Crespi & Zuniga, 
2012; Wang & Wong, 2012). Successful adoption of foreign technology is therefore contingent 
on indigenous innovation efforts comprising internal R&D (Fu et al., 2011) and HCD (Bronzini 
& Piselli, 2009). Foreign technology and internal R&D efforts are complementary and relying 
on only one innovation input results in suboptimal efficiency gains in developing countries 
(Rifkin, 1975; Fu & Gong, 2011). Therefore, foreign technology enhances innovation-oriented 
efficiency only when coupled with ‘absorptive’ internal R&D (Li, 2011). Furthermore, it has 
been argued that firms may import technology from more advanced countries in Africa so that 
less technical effort is required for adoption and imitation (Biggs, 1995) as conditioned on 
similarities in the socio-economic and technological environment. This implies that semi-
skilled and unskilled labour that is a distinctive feature of human capital in sub-Saharan Africa 
(SSA) may be sufficient for exploiting foreign technology. Nevertheless, firms in SSA are more 
likely to import technology from relatively advanced countries. Hence, efficiency gains can 
only be realized when foreign technology is coupled with HCD. Essentially, HCD involves a 
firm’s human resource department facilitating training of employees for building absorptive 
capacity.  Lastly, few firms in SSA engage in formal R&D activities and consequently exhibit 
sparse innovation-oriented R&D (Biggs, 1995). Hence, internal R&D efforts are likely to be 
‘absorptive’ in nature. Thus, we argue that efficiency gains originating from successful 
adoption of foreign technology are conditioned on internal R&D, and HCD respectively.  We 
therefore formulate the following hypotheses: 
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H5: Foreign technology adoption in combination with internal R&D reinforce each 
other’s effects on technical efficiency. 
 
H6: Foreign technology adoption in combination with HCD reinforce each other’s 
effects on technical efficiency. 
 
5.4 Data and methods 
5.4.1 Data 
The analysis of this study is based on cross-sectional firm-level survey data for manufacturing 
firms in Ghana, DRC, Kenya, Tanzania, Uganda, and Zambia from the 2013 WBES and the 
linked 2013 IFS. The WBES reports on the individual firm characteristics and the business 
environment of an economy while the IFS reports on innovation at the firm-level. Both the 
WBES and IFS provide firm-level information for the years 2010 through 2012. We merge the 
two datasets using unique firm identifiers to generate a single dataset for our analysis. We 
deleted all observations with missing values on the variables of interest including output and 
production inputs to obtain a dataset containing 418 manufacturing firms that have complete 
data. 
5.4.2 Dependent variable 
The production frontier is estimated using the standard variables comprising output, capital and 
labour. We use annual sales as a measure of output. The WBES provides information on ‘last 
complete fiscal year’s total sales’ which is our measure of output. Capital inputs have been 
found to account for a larger share of output growth. Hence, capital is a vital input in the 
production process. The WBES reports on fixed assets, which we use as a measure of capital. 
This variable is measured as the net book value (NBV) of fixed assets which we calculate by 
adding the NBV of machinery, vehicles and equipment to the NBV of land and buildings. We 
use the Penn World Tables purchasing power parity (PPP) exchange rates for deflating output 
and capital measures in order to determine relative values of currencies for Ghana, DRC, 
Kenya, Tanzania, Uganda, and Zambia. The WBES also provides information on the number 
of ‘permanent, full-time workers end of last fiscal year’ which we use as our measure for 
labour. 
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5.4.3 Independent variables 
5.4.3.1 Innovation inputs 
Internal R&D. The IFS reports on whether firms conducted internal R&D over the survey 
period which the study measures as a dummy variable taking a value of ‘1’ if a firm reported 
conducting internal R&D and ‘0’ if otherwise. 
Human capital development. This variable relates to the development of human capital. 
The WBES reports on whether a firm provided its full-time employees with formal training. 
We measure HCD as a dummy variable taking a value of ‘1’ where a firm’s reports that it 
provided formal training to its workers in the last complete fiscal year and ‘0’ if otherwise. 
Foreign technology adoption. Use of foreign technology is reported in the WBES which 
provides information on whether the firm ‘at present’ uses technology licensed from a foreign-
owned company. This is a dummy variable taking a value of ‘1’ if the firm reported using 
technology licensed from a foreign-owned company and ‘0’ if otherwise.16 
Foreign ownership. Foreign ownership, an important form of foreign direct investment is 
reported in the WBES as the percentage of ownership by private foreign individuals, companies 
or organizations. We use a dummy variable for measuring foreign ownership. This dummy 
variable takes a value of ‘1’ if a firm reports at least 10 percent foreign ownership and ‘0’ if 
otherwise. 
5.4.4 Control variables  
Age. This is a firm-specific characteristic with ambiguous effects on efficiency. A positive 
relation may occur due to learning-by-doing arising from cumulative experience in production. 
Notwithstanding, a negative relation may arise from use of old capital equipment and 
inefficient production practices (Deraniyagala, 2001). The WBES provides information on age 
which is measured as the difference between the year of the survey and the year the firm began 
its operations.     
Size. The effect of firm size on technical efficiency is ambiguous (Niringiye et al., 2010). 
The WBES reports on the ‘number of full-time employees in the last fiscal year’. Size is a 
dummy variable taking a value of ‘1’ where a firm has more than 20 employees and ‘0’ if 
otherwise. Firms with less than 20 employees are categorized as small and micro enterprises in 
                                                 
16 We acknowledge the possibility of a confounding effect given that we use cross-section data. In principle, current and lagged 
values of internal R&D and adoption of foreign technology should be included in our regressions but this is not possible in our 
case. In addition, internal R&D is a flow variable found in the IFS questionnaire while the adoption of foreign technology is a 
stock variable in the WBES questionnaire. Nevertheless, Crépon, Duguet, and Mairesse (1998) argue that there is a high cross-
sectional correlation between stock and flow measures of innovation inputs. 
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the WBES. Firms with more than 20 employees fall in a continuum of medium to large-sized 
firms.   
Export status. Exporting firms are more efficient than non-exporting firms (Clerides et al., 
1998). The WBES reports the percentage of sales accounting for direct or indirect exports. This 
study measures export status using a dummy variable taking a value of ‘1’ if a firm is a direct 
or indirect exporter and ‘0’ if otherwise. 
Imports. Inputs of foreign origin are also likely to be important for efficiency in the context 
of developing countries in Africa. Foreign inputs of high quality or possessing embodied 
technology may enhance efficiency (Wagner, 2012). The WBES reports on the percentage of 
material inputs or supplies of foreign origin which we use as a measure for imports.17 
External financing. External financing pertains to working capital that is obtained from 
external sources including banks, non-bank financial institutions, and supplier credit. External 
financing boosts efficiency by facilitating a firm’s day-to-day operations (Nickell & Nicolitsas, 
1999). The WBES reports on the proportion of the firm’s working capital financed from 
external sources. External financing is measured using a dummy variable taking a value of ‘1’ 
if working capital from external sources exceeds 50 percent and ‘0’ if otherwise. 
Access to credit. Access to credit plays a vital role in enhancing efficiency since firms are 
better placed to invest in key innovation inputs such as internal R&D, HCD, and foreign 
technology that yield efficiency improvements (Nickell & Nicolitsas, 1999). Access to credit 
is measured as a dummy variable taking a value of ‘1’ if a firm reports having a line of credit 
or loan from a financial institution and ‘0’ if otherwise as reported in the WBES. 
Educational attainment. Highly educated workers are essentially more productive and 
efficient as they are better able to perform tasks and embrace new production techniques (Wang 
& Wong, 2012; Danquah & Quattara, 2014). Educational attainment of workers is measured 
as the percentage of full-time permanent employees with secondary school education as 
reported in the WBES. 
Managerial experience. Firms with experienced managers have been found to be more 
technically efficient (Mazaheri & Mazumdar, 2005). The WBES reports managerial experience 
as the number of years that a top manager or business owner has worked in a given sector. 
Managerial experience is a dummy variable taking a value of ‘1’ where a business manager 
has at least 15 years of experience in a sector and ‘0’ if otherwise. 
                                                 
17 We use imports as a control variable as opposed to a source of foreign technology because the WBES does not provide 
information on whether imported inputs convey embodied technology.  
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Formal status. Informal firms are generally less efficient than formally registered firms (La 
Porta & Shleifer, 2014). The WBES asks respondents whether the firm was formally registered 
when it began operations. Formal registration of a firm at the commencement of operations 
indicates compliance with rules and regulations, which is likely to enhance efficiency. Formal 
status is a dummy variable taking a value of ‘1’ if the firm was formally registered at the start 
of its operations, and ‘0’ if otherwise. 
Capacity utilization. The degree of capacity utilization is positively associated with 
efficiency (Mazaheri & Mazumdar, 2005; Ngui-Muchai & Muniu, 2012). Manufacturing firms 
in SSA typically utilize about 50 percent of their capacity (Mazaheri & Mazumdar, 2005). The 
WBES reports on the production of a firm in the last complete fiscal year as proportion of the 
maximal possible output if all the available resources were used. This variable is measured as 
a dummy variable that takes a value of ‘1’ where capacity utilization is at least 50 percent and 
‘0’ if otherwise. 
Information and communication technology infrastructure. The use of information and 
communication technology (ICT) can be regarded as a measure of infrastructural development 
that is expected to have positive efficiency effects. The IFS seeks information on whether a 
firm ‘currently’ has an internet connection. Firms may use the internet for communication, 
online purchasing, online sales and marketing, inventory management, and for researching and 
developing ideas for new products or processes. Apart from the use of internet indicating a 
high level of infrastructural development that is positively associated with efficiency, the use 
the internet for normal business operations enhances efficiency in a firm due to associated cost 
reductions and improved product quality (Mouelhi, 2009). ICT infrastructure is a dummy 
variable taking a value of ‘1’ where a firm reports having an internet connection and ‘0’ if 
otherwise. 
Informal competition. More competitive markets are associated with higher levels of 
efficiency (Nickell, 1996). Notwithstanding, unregistered or informal competitors may drive 
firms to engage in inefficient operational practices due to low pricing (see La Porta & Shleifer, 
2014). The WBES reports on whether firms face competition from unregistered or informal 
firms. We measure informal competition as a dummy variable taking a value of ‘1’ where a 
firm does not face competition from unregistered or informal firms and ‘0’ if otherwise.  
Industry dummies. We use industry dummies as explanatory variables for the variance in 
the idiosyncratic error component of the inefficiency effects model to account for differences 
between industries (Belotti, Daidone, Ilardi, & Atella, 2013). We control for industry 
differences by using the International Standard Industry Classification (Rev. 3) to categorize 
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firms as high-technology, medium-technology, and low-technology (reference category). This 
information is reported in the WBES. 
Country dummies. We also use country dummies as explanatory variables for the variance 
in the idiosyncratic error component of the inefficiency effects model to control for differences 
between Ghana, DRC, Kenya, Tanzania, Uganda, and Zambia. Kenya is the reference category. 
Country dummies are essential for capturing variation in the external environment and market 
conditions to account for country specific effects.  
5.4.5 Analysis 
There are two competing methods of measuring efficiency including the Stochastic Frontier 
Analysis (SFA), a parametric approach and the non-parametric data envelope analysis (DEA) 
approach. In an environment characterized by ‘noise’, the SFA provides better efficiency 
estimates in comparison to DEA since the SFA allows for random disturbances (Kumbhakar 
& Lovell, 2004). The SFA is based on estimating the frontier production function arising from 
the microeconomic premise that firms produce maximum output subject to a set of inputs 
(Aigner et al., 1977; Meeusen & van den Broeck, 1977). The SFA has three components 
including the deterministic production function, the idiosyncratic (noise) error and the 
inefficiency error. A cross-sectional stochastic frontier and an inefficiency effects model are 
estimated simultaneously by the method of maximum likelihood (MML), with inefficiency 
effects being explained by the independent variable and control variables (Kumbhakar & 
Lovell, 2004; Porcelli, 2009; Belotti et al., 2013). The model takes on a function relating the 
maximum obtainable output to a set of inputs such that for a given firm 𝑖: 
𝑦𝑖 = 𝑓(𝑥𝑖, 𝛽) exp(𝑣𝑖) exp(−𝑢𝑖)                     𝑖 = 1, 2, … , 𝑛.    
(5.1) 
where 𝑦𝑖 is the output for observation 𝑖, 𝑓(𝑥𝑖 , 𝛽) is the deterministic component of the 
production function in which 𝑥𝑖 is the input vector for observation 𝑖 and 𝛽 is a vector of 
parameters,  the first error component exp(𝑣𝑖) is the stochastic component of the production 
function accounting for the statistical noise in the production processes and is assumed to be 
𝑣𝑖  ~ 𝑁(0, 𝜎𝑣
2), and the second error component 𝑢𝑖 represents technical inefficiency and is 
assumed to be identically and independently distributed of 𝑣𝑖 to satisfy the restriction of 𝑢𝑖 ≥
0 which follows a half-normal distribution 𝑣𝑖  ~ 𝑁
+(0, 𝜎𝑢
2) (Aigner et al., 1977) or an 
exponential distribution 𝑢𝑖 ~ 𝜀(𝜎𝑢) (Meeusen & van den Broeck, 1977). We make the standard 
assumptions that we have a random sample, hence independence over 𝑖; that 𝑥𝑖, 𝑣𝑖 , and 𝑢𝑖 are 
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mutually independent; and that 𝑢𝑖 follows a half-normal distribution (Aigner et al., 1977). The 
MML is appropriate for estimating the model due to the distributional assumptions required 
for the inefficiency term, which makes it possible to derive a likelihood function that is 
maximized with respect to all parameters (𝛽, 𝜎𝑣
2 and 𝜎𝑢
2) to obtain consistent estimates of 𝛽 
(Battese & Coelli, 1995; Caudill & Ford, 1993; Hadri, 1999).  
The implicit assumption is that the leading firm is itself the frontier and the benchmark for 
the rest of the firms. Some firms may produce less than the frontier output due to inefficiency. 
Following Kumbhakar et al. (2012), we consider that if the ratio between the maximum and 
actual output is exp (−𝑢𝑖), the inefficiency measure becomes: 
𝑒𝑖
𝑠𝑓 = exp(−𝑢𝑖) =  
𝑦𝑖
𝑓(𝑥𝑖, 𝛽) exp(𝑣𝑖)
                    𝑖 = 1, 2, … , 𝑛. 
 (5.2) 
where 𝑒𝑖
𝑠𝑓  ∈ (0, 1] and unity values indicate fully efficient firms. A log-linear production 
function is used for estimating the frontier so that Equation (5.1) becomes: 
𝑙𝑛 𝑦𝑖 = 𝑙𝑛 𝑓(𝑥𝑖, 𝛽) + 𝑣𝑖 − 𝑢𝑖                     𝑖 = 1, 2, … , 𝑛. 
(5.3) 
where 𝑢𝑖 =  𝑙𝑜𝑔
1
𝑒
𝑖
𝑓 and 𝑓(𝑥𝑖, 𝛽) can assume a Cobb-Douglas or transcendental logarithmic 
(translog) functional form. The Cobb Douglas production function and translog production 
function are shown in Equation (5.4) and Equation (5.5) respectively:  
ln (𝑌)𝑖 = 𝛽0 + 𝛽1𝑙𝑛(𝐾)𝑖 + 𝛽2𝑙𝑛(𝐿)𝑖 + 𝑣𝑖 − 𝑢𝑖 
(5.4) 
 
ln (𝑌)𝑖 = 𝛽0 + 𝛽1𝑙𝑛(𝐾)𝑖 + 𝛽2𝑙𝑛(𝐿)𝑖 + 𝛽3𝑙𝑛(𝐾)𝑖
2 + 𝛽4𝑙𝑛(𝐿)𝑖
2 + 𝛽5𝑙𝑛(𝐾)𝑖𝑙𝑛(𝐿)𝑖 +  𝑣𝑖 − 𝑢𝑖 
(5.5) 
where 𝑌𝑖 represents PPP-deflated sales revenue for firm 𝑖, 𝐾𝑖 represents PPP-deflated NBV of 
fixed assets for firm 𝑖, 𝐿𝑖 is the number of full-time workers for firm 𝑖 while 𝑣𝑖 and 𝑢𝑖 are 
random error terms representing the idiosyncratic error component and inefficiency effects 
component for firm 𝑖. The Cobb-Douglas model represents the restricted model while the 
translog model represents the unrestricted model consisting of squares and cross products of 
the inputs.  
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We test for the adequacy of the Cobb-Douglas functional form relative to the less restrictive 
translog functional form using the generalized likelihood ratio (LR) test. In the selection of the 
functional form, the null hypothesis is that the Cobb-Douglas provides an adequate 
representation of the data. We reject the null hypothesis (𝜌 < .001), hence, the model we 
estimate takes the form of a translog production function shown in Equation (5.5). This is a 
more flexible functional form that circumvents the returns to scale restrictions.  
We also carry out a LR test to determine if the inefficiency effects model befits our analysis. 
This is done by checking whether the source of inefficiency is due to random error or 
inefficiency effects. The key parameter lying between zero and unity is given as: 
𝛾 =  
𝜎𝑢
2
𝜎𝑢2 + 𝜎𝑣2
⁄  
(5.6) 
with the null hypothesis stating that 𝛾 =  0 which implies the absence of inefficiency effects 
that makes the estimation of the stochastic frontier unnecessary. This is because a traditional 
mean response function (ordinary least squares) provides an adequate representation of data in 
the absence of inefficiency effects (Battese & Coelli, 1995). We strongly reject the null 
hypothesis(𝜌 < .001). Thus, inefficiency effects are present suggesting that an inefficiency 
effects model is appropriate for carrying out our estimations. 
Following previous studies (Kumbhakar & Lovell, 2004; Kumbhakar et al., 2012), we 
introduce explanatory variables (𝑧) into Equation (5.5) to explain inefficiency with the 
assumption that 𝑢𝑖 ~ 𝑁
+(0, 𝜎𝑢𝑖
2 ) where 𝜎𝑢𝑖
2  is specified as: 
𝜎𝑢𝑖
2 =  𝛿𝑜 +  ∑ 𝛽𝑗𝑧𝑗,𝑖
𝐽
𝑗=1
 
(5.7) 
where 𝑗 = 1, 2, … , 𝐽 represents the explanatory variables in 𝑧 including the independent 
variables of interest which are the innovation inputs comprising internal R&D, HCD, foreign 
technology adoption, and foreign ownership; and the control variables comprising age, size, 
export status, imports, external financing, access to credit, educational attainment, managerial 
experience, formal status, capacity utilization, ICT infrastructure, informal competition, 
industry dummies, and country dummies. We consider an inefficiency effects model 
investigating the effects of the innovation inputs including the interaction terms of foreign 
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technology adoption and internal R&D, and foreign technology adoption and HCD 
respectively. Thus, the inefficiency effects model we analyse is as follows: 
𝑢𝑖 =  𝛼 + 𝛽1𝐼𝑅𝐷𝑖 +  𝛽2𝐻𝐶𝐷𝑖 + 𝛽3𝐹𝑇𝑖 + 𝛽4𝐹𝑂𝑖 +  𝛽5(𝐹𝑇𝑖 ∗ 𝐼𝑅𝐷𝑖)  +  𝛽6(𝐹𝑇𝑖 ∗ 𝐻𝐶𝐷𝑖) +
𝜙′𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖             
 (5.8)    
where 𝐼𝑅𝐷𝑖 represents internal R&D for firm 𝑖; 𝐻𝐶𝐷𝑖 represents HCD for firm 𝑖; 𝐹𝑇𝑖 represents 
foreign technology adoption for firm 𝑖; 𝐹𝑂𝑖 represents foreign ownership for firm 𝑖; 𝐹𝑇𝑖 ∗ 𝐼𝑅𝐷𝑖 
represents the interaction of foreign technology adoption and internal R&D, and 𝐹𝑇𝑖 ∗ 𝐻𝐶𝐷𝑖 
represents the interaction of foreign technology adoption and HCD. 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖 represents a 
vector of control variables including age, size, export status, imports, external financing, access 
to credit, educational attainment, managerial experience, formal status, capacity utilization, 
ICT infrastructure, informal competition, industry dummies, and country dummies. The 
presence of observable but uncontrolled heterogeneity in 𝑢𝑖 and 𝑣𝑖 may affect the inference in 
stochastic frontier models (Kumbhakar & Lovell, 2004). Uncontrolled heteroscedasticity leads 
to biased inefficiency estimates (Belotti et al., 2013). Equation (5.5), the baseline equation 
introduced by Aigner et al. (1977) and Meeusen and van den Broeck (1977) has been extended 
such that the variance in the inefficiency term depends on the independent variables (𝑧) and the 
noise term is allowed to be heteroscedastic due to variances arising from industry and country 
differences (see Appendix).  
5.5 Results 
Table 5.1 provides descriptive statistics and the correlation matrix for the whole sample. About 
26 percent of the firms invest in internal R&D.  In contrast, we observe that about 41 percent 
of the firms undertook HCD involving formal training for employees. Furthermore, only 19 
percent of the firms in the sample adopt foreign technology. Similarly, only 17 percent of the 
firms report foreign ownership. This suggests that HCD is a preferred option among the 
alternative innovation inputs. We also observe that about 88 percent of the firms report utilizing 
at least 50 percent of their capacity. Also, about 65 percent of the employees in the sample 
possess secondary school education. Furthermore, about 60 percent of the firms report having 
ICT infrastructure. Lastly, about 59 percent of the firms fall in the low-technology industry.
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Table 5.1 Descriptive statistics and correlation matrix (n=418) 
  Variable Mean Std. Dev. Min Max 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 
1 ln(Output) 13.01 2.82 5.40 20.93 ─ 
                          
2 ln(Capital) 11.83 3.20 3.50 24.25 0.67 ─ 
                         
3 ln(Labour) 3.16 1.37 0.10 8.29 0.73 0.58 ─ 
                        
4 Internal R&D 0.26 0.44 0.00 1.00 0.14 0.22 0.20 ─ 
                       
5 Foreign technology adoption 0.19 0.40 0.00 1.00 0.30 0.24 0.30 0.09 ─ 
                      
6 Foreign ownership 0.17 0.37 0.00 1.00 0.30 0.18 0.21 0.00 0.22 ─ 
                     
7 HCD 0.41 0.49 0.00 1.00 0.37 0.30 0.34 0.12 0.22 0.18 ─ 
                    
8 Age  22.02 17.62 1.00 96.00 0.39 0.38 0.41 0.14 0.10 0.07 0.17 ─ 
                   
9 Size 0.50 0.50 0.00 1.00 0.61 0.45 0.78 0.19 0.26 0.18 0.25 0.28 ─ 
                  
10 Export status 0.18 0.39 0.00 1.00 0.48 0.35 0.44 0.04 0.22 0.25 0.20 0.32 0.33 ─ 
                 
11 Imports 32.88 38.82 0.00 100.00 0.29 0.24 0.26 0.04 0.17 0.26 0.11 0.14 0.24 0.19 ─ 
                
12 External financing 0.28 0.45 0.00 1.00 0.29 0.27 0.16 0.08 0.17 -0.11 0.12 0.21 0.13 0.22 0.15 ─ 
               
13 Access to credit 0.33 0.47 0.00 1.00 0.26 0.25 0.23 0.05 0.12 0.03 0.13 0.22 0.23 0.19 0.15 0.38 ─ 
              
14 Educational attainment 65.42 32.67 0.00 100.00 0.25 0.21 0.20 0.11 0.07 0.13 0.12 0.15 0.23 0.12 0.14 0.07 0.08 ─ 
             
15 Managerial experience  0.57 0.50 0.00 1.00 0.25 0.22 0.24 0.14 0.04 0.02 0.04 0.34 0.20 0.11 0.13 0.10 0.04 0.10 ─ 
            
16 Formal status 0.75 0.44 0.00 1.00 0.36 0.31 0.26 0.09 0.19 0.22 0.21 0.11 0.28 0.22 0.16 0.16 0.22 0.22 0.12 ─ 
           
17 Capacity utilization 0.88 0.33 0.00 1.00 -0.04 0.00 -0.03 0.10 0.04 -0.14 -0.08 -0.09 -0.03 0.05 0.01 -0.01 0.02 -0.10 -0.10 -0.07 ─ 
          
18 ICT infrastructure 0.60 0.49 0.00 1.00 0.54 0.45 0.45 0.21 0.31 0.22 0.32 0.20 0.46 0.32 0.26 0.16 0.22 0.26 0.15 0.39 -0.01 ─ 
         
19 Informal competition 0.34 0.47 0.00 1.00 0.15 0.08 0.10 0.11 0.03 0.09 0.11 0.06 0.11 0.11 -0.02 0.08 0.04 0.05 0.07 0.13 -0.02 0.13 ─ 
        
20 High-technology industry 0.17 0.37 0.00 1.00 0.19 0.14 0.13 0.16 0.09 0.12 0.03 0.10 0.18 0.14 0.14 0.07 0.10 0.20 0.08 0.19 -0.03 0.19 0.06 ─ 
       
21 Medium-technology industry 0.24 0.43 0.00 1.00 0.02 0.08 0.04 0.00 -0.05 0.11 -0.09 -0.01 0.05 -0.02 0.12 -0.09 0.03 -0.07 0.00 -0.01 -0.02 0.05 -0.04 -0.25 ─ 
      
22 Low-technology industry 0.59 0.49 0.00 1.00 -0.16 -0.17 -0.14 -0.13 -0.02 -0.19 0.05 -0.07 -0.18 -0.09 -0.21 0.03 -0.10 -0.10 -0.06 -0.14 0.04 -0.19 -0.01 -0.54 -0.68 ─ 
     
23 Ghana 0.14 0.34 0.00 1.00 0.03 0.14 0.02 -0.01 0.00 0.03 0.08 -0.01 -0.02 -0.06 0.19 -0.09 -0.01 -0.03 0.02 -0.02 0.04 0.08 -0.11 -0.08 0.15 -0.07 ─ 
    
24 DRC 0.17 0.38 0.00 1.00 -0.39 -0.44 -0.20 -0.05 -0.13 0.02 -0.25 -0.21 -0.20 -0.18 -0.08 -0.25 -0.23 -0.06 -0.14 -0.25 0.02 -0.27 -0.07 -0.05 0.03 0.01 -0.18 ─ 
   
25 Tanzania 0.07 0.26 0.00 1.00 -0.10 -0.14 -0.09 -0.08 -0.07 -0.13 -0.09 -0.06 -0.08 -0.06 -0.05 0.01 -0.04 -0.13 -0.07 -0.25 0.05 -0.24 0.03 -0.10 -0.05 0.12 -0.11 -0.13 ─ 
  
26 Uganda 0.10 0.29 0.00 1.00 -0.04 0.05 -0.03 0.03 0.09 0.01 0.08 -0.05 -0.05 -0.03 -0.06 0.00 0.03 -0.17 -0.04 -0.03 0.02 -0.17 -0.15 -0.10 -0.01 0.09 -0.13 -0.15 -0.09 ─ 
 
27 Zambia 0.19 0.39 0.00 1.00 0.01 -0.01 -0.01 -0.06 -0.04 0.13 -0.06 -0.06 0.05 -0.10 -0.02 -0.08 -0.05 0.02 -0.05 0.08 -0.10 0.08 -0.05 0.01 0.13 -0.12 -0.19 -0.22 -0.14 -0.16 ─ 
28 Kenya 0.33 0.47 0.00 1.00 0.36 0.30 0.23 0.12 0.11 -0.07 0.19 0.30 0.21 0.32 0.01 0.33 0.24 0.23 0.20 0.31 -0.01 0.33 0.24 0.21 -0.20 0.01 -0.28 -0.32 -0.20 -0.23 -0.34 
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The SFA approach constructs a frontier from efficient firms that envelopes relatively 
inefficient firms. Several assumptions are made. First, the production function is assumed to 
be valid for all firms. Secondly, production technology is assumed to be the same for all firms, 
implying that production technology is homogenous. Assumptions are also made about the 
functional form that the production function takes and the distributional form of the error term. 
The MML estimates of the SFA and the inefficiency effects model estimates arising from the 
estimation of Equation (5.5) subject to the specification of the inefficiency effects modelled in 
Equation (5.8) are shown in Table 5.2. Model 1 provides the results showing the inefficiency 
effects arising from the main effects of innovation inputs, and the interaction effects of foreign 
technology adoption and internal R&D, and foreign technology adoption and HCD as well. 
The interpretation we provide for a positive sign on a coefficient in the inefficiency effects 
model is that the coefficient has a negative effect on technical efficiency. Contrastingly, we 
interpret a negative sign on a coefficient as having a positive effect on technical efficiency. 
Production inputs including capital and labour in the stochastic frontier estimation have 
positive coefficients as expected. Notwithstanding, only labour has statistically significant 
coefficients. This result underscores the importance of labour for productivity in the context of 
developing countries in Africa. Of particular interest are the estimates in the inefficiency effects 
model.  We find that among the independent variables, the coefficient for internal R&D is 
positive and statistically significant. However, the coefficient for HCD is negative but 
statistically non-significant. Nevertheless, the coefficient for foreign technology adoption is 
positive and statistically significant. Internal R&D and foreign technology adoption therefore 
have a negative and significant relation with technical efficiency in the context of 
manufacturing firms in Africa. The coefficient for foreign ownership is negative and 
statistically significant. Foreign ownership is therefore positively associated with technical 
efficiency. Turning to the coefficients of the interaction terms (i.e. foreign technology 
adoption*internal R&D, and foreign technology adoption*HCD), we find that both interacted 
coefficients are negative and statistically significant. These results provide evidence that 
foreign technology adoption in combination with internal R&D amplify each other’s effects on 
technical efficiency. Similarly, foreign technology adoption in combination with HCD amplify 
each other’s effects on technical efficiency. Hence, combining foreign technology adoption 
with internal R&D and HCD yields positive efficiency effects. These results provide support 
for our hypotheses. 
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Table 5.2 MML regression coefficients of the SFA (n=418) 
  Model 1   
Frontier 
  
ln(Capital) 0.154 (0.172) 
ln(Labour) 2.881*** (0.354) 
ln(Capital)2 0.016** (0.008) 
ln(Labour)2 -0.001 (0.057) 
ln(Capital)*ln(Labour) -0.121*** (0.033) 
Constant 5.336*** (1.103) 
   
Determinants of inefficiency 
  
Innovation inputs 
  
Internal R&D (H1) 0.889** (0.394) 
HCD (H2) -0.131 (0.364) 
Foreign technology adoption (H3) 1.362** (0.605) 
Foreign ownership (H4) -1.990*** (0.556) 
   
Interactions 
  
Foreign technology adoption*internal R&D (H5) -1.791* (1.028) 
Foreign technology adoption*HCD (H6) -1.698** (0.763) 
   
Control variables 
  
Age (log) -0.438** (0.188) 
Size 2.347*** (0.376) 
Export status -1.315 (1.141) 
Imports -0.002 (0.004) 
External financing -0.725* (0.383) 
Access to credit -0.501 (0.334) 
Educational attainment -0.008** (0.004) 
Managerial experience -0.020 (0.316) 
Formal status -0.347 (0.309) 
Capacity utilization -0.842* (0.452) 
ICT infrastructure -1.240*** (0.404) 
Informal competition -0.655* (0.375) 
Constant 2.608*** (0.711) 
   
Heteroscedasticity 
  
High-technology industry 0.243 (0.370) 
Medium-technology industry 0.503* (0.274) 
Ghana -0.469 (0.375) 
DRC 0.452 (0.335) 
Tanzania 0.034 (0.400) 
Uganda -0.081 (0.456) 
Zambia -0.914*** (0.347) 
Constant 0.660** (0.281) 
Robust standard errors in parentheses 
  
* p<0.10,  ** p<0.05,  *** p<0.01 
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5.5.1 Robustness tests 
Models 2-3 in Table 5.3 shows the robustness of the results in Model 1 to excluding country 
dummies and industry dummies respectively. The reported results reveal that internal R&D, 
foreign technology adoption, and the interaction terms are sensitive to the inclusion of country 
and industry dummies. This indicates that country differences and industry differences 
predominantly account for the variation in these innovation inputs. Thus, the efficiency effects 
of these innovation inputs and their interaction are only realized once country differences and 
industry differences are accounted for. Notwithstanding, the signs of the coefficients of interest 
remain unchanged. Our main qualitative conclusions therefore remain the same.   
 
Table 5.3 Robustness checks using the MML regression coefficients of the SFA (n=418) 
  Model 2   Model 3   
Frontier     
ln(Capital) 0.591*** (0.177) 0.425* (0.220) 
ln(Labour) 1.949*** (0.383) 2.205*** (0.368) 
ln(Capital)2 -0.009 (0.010 0.0001 (0.010) 
ln(Labour)2 -0.045 (0.043) -0.028 (0.043) 
ln(Capital)*ln(Labour) -0.030 (0.035) -0.057** (0.029) 
Constant 3.648*** (0.949) 4.415*** (1.294) 
     
Determinants of inefficiency     
Innovation inputs     
Internal R&D (H1) 0.589* (0.338) 0.688 (0.543) 
HCD (H2) -0.002 (0.333) -0.157 (0.565) 
Foreign technology adoption (H3) 0.470 (0.588) 0.755 (0.963) 
Foreign ownership (H4) -2.936*** (0.630) -2.637*** (0.912) 
     
Interactions     
Foreign technology adoption*internal R&D (H5) -0.359 (0.826) -0.971 (1.318) 
Foreign technology adoption*HCD (H6) -1.160 (0.764) -0.781 (0.873) 
     
Control variables     
Age (log) -0.077 (0.172) -0.201 (0.217) 
Size 1.385*** (0.314) 1.508*** (0.371) 
Export status -1.500* (0.817) -1.594 (3.735) 
Imports -0.002 (0.004) -0.003 (0.005) 
External financing -0.669* (0.360) -0.529 (0.555) 
Access to credit -0.367 (0.307) -0.440 (0.384) 
Educational attainment 0.001 (0.004) -0.002 (0.005) 
Managerial experience -0.097 (0.290) -0.126 (0.439) 
Formal status -0.215 (0.291) -0.349 (0.381) 
Capacity utilization -0.057 (0.461) -0.335 (0.571) 
ICT infrastructure -0.812** (0.319) -0.984** (0.445) 
Informal competition -0.308 (0.335) -0.583 (0.571) 
Constant 0.697 (0.736) 1.318 (1.023) 
     
Heteroscedasticity     
High-technology industry 0.123 (0.433)   
Medium-technology industry 0.036 (0.328)   
Ghana   -0.100 (0.493) 
DRC   0.390 (0.402) 
Tanzania   0.087 (0.484) 
Uganda   0.094 (0.474) 
Zambia   -0.441 (0.563) 
Constant 0.363* (0.213) 0.507 (0.402) 
Robust standard errors in parentheses 
    
* p<0.10,  ** p<0.05,  *** p<0.01     
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We also conducted further robustness tests by means of an endogenous stochastic frontier 
model (Karakaplan & Kutlu, 2015) to test for possible endogeneity of internal R&D and export 
status. Table 5.4 shows the results of this test in Model 4 from which we observed that internal 
R&D and export status were not endogenous.18 
 
Table 5.4 Robustness checks using an endogenous stochastic frontier (n=418) 
  Model 4   
Frontier 
  
ln(Capital) 0.332 (0.180) 
ln(Labour) 2.238*** (0.309) 
ln(Capital)2 0.002 (0.008) 
ln(Labour)2 -0.04 (0.043) 
ln(Capital)*ln(Labour) -0.051* (0.025) 
Constant 4.896*** (1.127) 
   
Determinants of inefficiency   
Innovation inputs   
Internal R&D (H1) 0.366 (0.652) 
HCD (H2) -0.007 (0.459) 
Foreign technology adoption (H3) 1.325* (0.605) 
Foreign ownership (H4) -10.256** (3.539) 
   
Interaction effects   
Foreign technology adoption*Internal R&D (H5) -1.235 (0.826) 
Foreign technology adoption*HCD (H6) -0.515 (0.761) 
   
Control variables   
Age (log) -0.344 (0.254) 
Size 2.364*** (0.544) 
Export status -14.131*** (1.770) 
Imports -0.001 (0.005) 
External financing -0.391 (0.469) 
Access to credit -0.350 (0.402) 
Educational attainment -0.002 (0.005) 
Managerial experience -0.003 (0.382) 
Formal status -0.681 (0.380) 
Capacity utilization -0.628 (0.521) 
ICT infrastructure -1.376** (0.475) 
Informal competition -0.761 (0.546) 
Constant 1.881* (0.847) 
   
Heteroscedasticity   
High-technology industry -0.058 (0.334) 
Medium-technology industry 0.174 (0.266) 
Ghana -0.590 (0.418) 
DRC 0.253 (0.304) 
Tanzania -0.432 (0.378) 
Uganda -0.223 (0.366) 
Zambia -0.943** (0.353) 
Constant 0.858*** (0.236) 
η1 (Export status)                      -0.130 (0.326) 
η2 (Internal R&D)                    -0.310 (0.330) 
η  Endogeneity Test  (F-Stat=1.03)         p=0.598   
Log Likelihood                -1105.100  
Mean Production Efficiency              0.668  
Median Production Efficiency          0.641   
Standard errors are in parentheses   
*p<0.05,  ** p<0.01, *** p<0.001   
                                                 
18
 Internal R&D and export status are possibly endogenous. Karakaplan and Kutlu (2015) propose a test for endogeneity of 
the inefficiency term that relies on the joint significance of the components of the 𝜂 term. In this test, a variable is endogenous 
if its respective corresponding component of the 𝜂 term is significant. We instrumented internal R&D and export status using 
the application for patent for product innovation, and application to obtain an import license respectively. These instruments 
satisfied the F>10 rule of thumb. We found that internal R&D and export status were not endogenous. Additionally, the 
components were not jointly significant. Hence, we report inefficiency effects estimates obtained from the traditional frontier 
models. 
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5.6 Discussion 
Our findings primarily support our hypotheses. The negative and significant relation between 
internal R&D and technical efficiency is an important finding given the context of the study. Biggs 
(1995) argues that inefficiency in manufacturing firms in SSA is attributed to a lack of R&D 
spending and a lack of organized R&D activity. Hence, internal R&D is expected to bolster 
efficiency (Kumbhakar et al., 2012). Nonetheless, we find that internal R&D diminishes 
efficiency.  There are several probable explanations for this anomalous result. First, we contend 
that internal R&D in a firm may lead to efficiency within the firm but results in relative inefficiency 
in firms not pursuing internal R&D resulting in overall inefficiency in an industry (Torii, 1992). 
Secondly, firms may engage in unproductive R&D that could result in wasteful practices which in 
turn result in inefficiency (Gumbau-Albert & Maudos, 2002). Another reason may be attributed to 
the fact that internal R&D may have dynamic effects such that current internal R&D may not 
influence efficiency in the current period but in future time periods (Gumbau-Albert & Maudos, 
2002). 
We also find that foreign technology adoption has a negative and significant effect on technical 
efficiency. This finding may be attributed to firms adopting foreign technology that is 
inappropriate given the socio-economic and technological operational environment (Basu & Weil, 
1998). Additionally, in this study context, there is a high likelihood that foreign technologies are 
sourced from relatively developed countries, and that these technologies were developed to make 
optimal use of the factor endowment of the originating countries. Hence, given the factor 
endowment disparities between developed countries and developing countries particularly in the 
context of SSA, it is very likely that the adoption of such technologies undermines efficiency 
(Acemoglu, 2002). In addition, developing countries are characterized by an abundance of semi-
skilled and unskilled labour, which impedes efficient use of the technology embedded in foreign 
technologies (Fu et al., 2011). In contrast, our results show that there exists a positive relation 
between foreign ownership and technical efficiency. This finding indicates that foreign ownership 
ameliorates inefficiency in manufacturing firms in Africa. Foreign direct investment is an 
important source of embodied technology for manufacturing firms in Africa. The positive 
efficiency effect arising from foreign ownership is most probably a result of foreign direct 
investment encompassing the transfer of human capital and employee training opportunities (see 
Innovation Inputs and Efficiency in Manufacturing Firms in Africa 
 
107 
 
Borensztein et al., 1998). Hence, we aver that transfer of human capital and employee training 
arising from foreign ownership are instrumental for enhancing efficiency in the context of 
developing countries in Africa.    
We also find evidence that the adoption of foreign technology in combination with internal 
R&D reinforce each other’s effects on technical efficiency. Previous studies argue that there exists 
a degree of complementarity between internal R&D and the adoption of foreign technology 
(Mannari et al., 1978; Chang & Robin, 2006; Fu et al., 2011) since successful adoption of foreign 
technology depends on the degree absorptive capacity of a firm, which in turn depends on internal 
R&D and HCD (Griffith et al., 2004; Crespi & Zuniga, 2012). Thus, the adoption of foreign 
technology is conditioned on internal R&D that is ‘absorptive’ in nature. In addition, it has been 
argued that investing in either internal R&D or the adoption of foreign technology does not yield 
optimal efficiency gains for developing countries (Rifkin, 1975; Fu & Gong, 2011). Our findings 
therefore suggest that in the context of manufacturing firms in Africa, efficiency gains are only 
realized from combining foreign technology adoption with internal R&D. 
Moreover, we find that foreign technology adoption in combination with HCD also strengthen 
each other’s effects on technical efficiency. We argue that foreign technology adoption does not 
result in efficiency gains intrinsically because foreign technology performance is conditioned on 
the degree of absorptive capacity in a firm. A distinctive feature of developing countries in Africa 
is the abundance of semi-skilled and unskilled labour. Hence, we contend that building absorptive 
capacity by means of HCD programs is critical for successful adoption of foreign technology in 
the context of Africa (Griffith et al., 2004; Bronzini & Piselli, 2009). Formal training programs 
are therefore central to successful adoption of foreign technology that results in efficiency gains 
because workers are better able to assimilate new technologies in the production processes 
(Blundell et al., 1999; Bronzini & Piselli, 2009; Madsen et al., 2010).   
The main theoretical implication arising from our findings is that building absorptive capacity 
in firms is vital for enhancing technical efficiency. Essentially, absorptive capacity involving the 
assimilation of external technological knowledge that is valuable for successful adoption of foreign 
technology is critical for realizing efficiency gains in SSA. Although internal organizational 
innovation inputs including internal R&D and HCD have traditionally received considerable 
attention, the link between these two inputs and external innovation inputs encompassing foreign 
technology adoption has typically been overlooked especially at the firm-level. Thus, extending 
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the absorptive capacity theory in the context of internal and external innovation inputs yields 
fruitful insights regarding technical efficiency in the context of Africa. This is especially important 
because it is evident that the adoption of foreign technology is conditioned on the degree of 
absorptive capacity, which results in efficiency gains in manufacturing firms in developing 
countries in Africa. 
5.6.1 Policy implications 
Our results reveal that investing in the adoption of foreign technology in isolation from internal 
R&D impedes technical efficiency in the context of manufacturing firms in SSA. Correspondingly, 
adoption of foreign technology in isolation from HCD impedes technical efficiency as well. We 
therefore suggest that institutional reforms aimed at strengthening government support for building 
absorptive capacity within firms adopting foreign technology is likely to promote efficiency. 
Furthermore, given that lack of R&D is a distinctive feature in manufacturing firms in Africa, 
government programs focusing on stimulating R&D investment at the firm-level are likely 
increase the degree of absorptive capacity on the overall. In light of this, it is important that policy 
makers focus on fostering appropriate ‘absorptive’ R&D expenditure for firms using foreign 
technology in the manufacturing industry for increased and sustained efficiency. Furthermore, 
incentives such as tax credits on R&D expenditure are likely to foster ‘absorptive’ R&D activities. 
Also, the finding that foreign ownership promotes efficiency indicates that foreign direct 
investment plays a key role in boosting efficiency the context of manufacturing firms in Africa. 
Hence, we contend that the absorptive nature of foreign direct investment is elemental in 
improving efficiency in manufacturing firms in SSA and suggest that government policies 
fostering an enabling operational environment for foreign-owned firms in the manufacturing 
industry are likely to enhance efficiency. Foreign direct investment policies may also include 
corporate tax incentives that are suited to the macroeconomic environment of the host country. 
Accordingly, tax incentives favouring the importation of capital goods from host countries, and 
policies facilitating the transfer of human capital from host countries are also likely to be 
instrumental in fostering efficiency.  
In sum, the positive and significant efficiency effects of combining foreign technology adoption 
with internal R&D, and HCD respectively, indicates that investing in these sets of innovation 
inputs is conducive to mitigating inefficiency in manufacturing firms in Africa. This is especially 
true in this study context given that we find a negative association between internal R&D and 
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efficiency, and foreign technology adoption and efficiency as well. We argue that foreign 
technology may not be suited to the socio-economic and technological environment found in 
developing countries, yet if internal R&D is absorptive in nature, such technology can be adapted 
or modified to suit the specific needs of firms in developing countries resulting in increased 
efficiency. Equivalently we would also expect to see amplified efficiency gains when foreign 
technology adoption is coupled with HCD in developing countries. Hence, policies focusing on 
the development of human capital are crucial for promoting efficiency in manufacturing firms in 
developing countries. Lastly government policies focusing on industrialization are more likely to 
yield efficiency gains if concerted effort is directed towards building the absorptive capacity of 
firms by facilitating internal R&D and HCD. This is particularly important in the context of 
developing countries because policy makers acknowledge that a strong human capital base plays 
a vital role in complementing investments and policies aimed at boosting productivity and 
efficiency. 
Further studies depend on the availability of comprehensive panel data which would enable 
extensive investigation of causal effects of innovation inputs on technical efficiency. Such an 
analysis would allow for a more conclusive interpretation of findings. 
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Chapter 6  
 
Conclusions 
 
 
6.1 Introduction 
The research set forth in this dissertation revolved around the broad topic of innovation in the 
context of countries in Africa. More specifically, this dissertation investigated the causes and 
consequences of innovation at the firm-level. The primary motivation behind this research was the 
fact that innovation is vital for fostering economic growth and alleviating poverty, yet, developing 
countries typically lie farther behind the innovation frontier (Madsen et al., 2010). Comprehensive 
data on firm-level innovation in Africa to facilitate the study of innovation in Low Income 
Countries (LICs) in Africa had been lacking only until recently. Hence, this research took 
advantage of the newly available data to investigate innovation at the micro-level in developing 
countries in Africa. This contributed to existing scientific literature on firm-level innovation. 
Previous literature has paid considerable attention to innovation at the macro-level. Furthermore, 
this research provided a deeper understanding of firm-level innovation in Africa that yields more 
meaningful insights suited to the context of developing countries in Africa. Earlier studies typically 
focused on innovation in the context of developed countries (De Jong & Vermeulen, 2006; 
McAdam et al., 2014).  
This dissertation examined innovation under three different lenses. The first study focused on 
the bidirectional relation between innovation and exporting by investigating mediation effects. The 
second study examined how regional institutions interact with firm-level resources to shape 
innovation. The third one examined the efficiency effects of innovation inputs. To conclude this 
dissertation, a summary of the main findings of the three empirical chapters is discussed in the 
subsequent section. This is then followed by a discussion of the main contributions of the three 
empirical studies. The research implications and limitations are then discussed. Lastly, reflections 
and directions for future research are drawn from the arising research implications.
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6.2 Summary of the main findings of the empirical chapters 
6.2.1 Chapter 3: The bidirectional relationship between innovation and exporting: A case for 
market creation and customer feedback mediation in sub-Saharan Africa 
The innovation-exporting relationship has received considerable attention in previous literature. 
Notwithstanding, there are virtually no studies examining the mechanisms underlying the 
bidirectional nature of this relationship in the context of Africa. This chapter examined this 
bidirectional relationship within a technology-push and demand-pull framework. In particular, this 
study examined market creation as the mediator in the innovation-exporting relationship and 
customer feedback as the mediator in the exporting-innovation relationship. Illustrative examples 
setting the research context for this chapter included the Safaricom Limited M-PESA example that 
was used to explicate the technology-push mechanism underlying the innovation-exporting 
relation. Similarly, this chapter illustrated the demand-pull mechanism using the Kikoy Mall EPZ 
Ltd experience to shed light on the exporting-innovation relation. The main finding was that 
innovation and subsequent exporting had a positive and significant relation. However, the relation 
between exporting and subsequent exporting was positive but non-significant. This chapter also 
showed that market creation significantly mediates the innovation-exporting relation while 
customer feedback significantly mediates the reverse relation. Hence, there is evidence of a 
technology-push mechanism underlying the innovation-exporting relationship, and that of a 
demand-pull mechanism underlying the exporting-innovation relationship in the context of Africa. 
6.2.2 Chapter 4: Institutions, resources and innovation in East Africa: A firm level approach 
The resource based view (RBV) of the firm argues that firms can create and sustain competitive 
advantage only when firm-level resources are valuable, rare, inimitable and non-substitutable 
(Barney, 1991). Notwithstanding, the degree to which firms can extract value from resources 
depends on the external environment (Sirmon et al., 2007). Chapter 4 examined the question of 
how the external environment and specifically the regional institutional quality determined the 
extent to which firms transformed their resources including internal R&D, human capital, and 
managerial experience into innovative output. Regions are vital conduits of governance and 
economic coordination at the meso-level (Lundvall & Borrás, 1997). The findings indicated that 
the interaction of internal R&D, and human capital with the degree regional institutional quality 
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had positive and significant effects on the likelihood of innovation. Institutions therefore played a 
key role in moderating the effect of resources on innovation. Furthermore, the effects varied across 
regions such that there were stronger effects in regions with stronger institutions. These findings 
provide evidence that resources may be a necessary but not sufficient condition for innovation. 
Essentially, the institutional environment within which a firm operates is vital for innovation.  
6.2.3 Chapter 5: Innovation inputs and efficiency in manufacturing firms in Africa 
There is a vast body of literature examining technical efficiency in manufacturing firms in Africa. 
However, most of these studies focus on efficiency effects of firm-level characteristics such as size 
and age. Rather less attention has been paid to the efficiency effects of innovation inputs including 
internal R&D, human capital development (HCD), and the adoption of foreign technology 
especially in the context of developing countries in Africa. This chapter posited that whereas 
innovation inputs were likely to have direct effects on technical efficiency, efficiency effects of 
foreign technology adoption are generally conditioned on the degree of absorptive capacity arising 
from internal R&D that concerns creative work undertaken for increasing the development of 
innovation, and HCD encompassing formal training. Internal R&D and foreign technology 
adoption were found to be negatively associated with efficiency. Notwithstanding, efficiency gains 
were realized when foreign technology adoption was combined with internal R&D, and HCD 
respectively. In general, these findings show that absorptive capacity is imperative for successful 
adoption of foreign technology in the context of LICs in Africa. 
6.3 Research implications 
Whilst specific contributions of each of the three empirical chapters were offered in the respective 
chapters, the research findings of this dissertation also proffer general contributions to scientific 
literature relating to innovation in LICs in the context of Africa. The implications of each empirical 
chapter are first highlighted. Subsequently, the broader implications of the research are discussed. 
Research findings from Chapter 3 indicated that investigating the bidirectional innovation-
exporting relationship under the technology-push (Ganotakis & Love, 2011; Gunday et al., 2011; 
Kanagal, 2015) and demand-pull framework (Clerides et al., 1998; Salomon & Shaver, 2005; 
Adner & Levinthal, 2001) provides valuable lessons for examining the mechanisms underlying 
this relationship. This was particularly true in the study context because of the evidence of 
significant mediation effects that supported the expository examples of the M-PESA case and the 
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Kikoy Mall EPZ Ltd case respectively. Market creation was found to significantly mediate the 
innovation-exporting relationship and customer feedback was observed to significantly mediate 
the reverse causality. Nevertheless, customer feedback had substantially stronger effects. These 
findings present an opportunity for firms to focus on the development of novel innovative output 
with the aim of penetrating the international market space. Furthermore, lack of information and 
communication technology (ICT) infrastructure poses a challenge for many developing countries 
(Muchie & Baskaran, 2013). Thus, purposefully building ICT infrastructure should provide firms 
with faster modes of communication that are likely to increase the importance of exporting for 
subsequent innovation.  
As shown in Chapter 4, combining the RBV theory of the firm and institutional economics 
theory yields insights that are particularly practical in the context of LICs in Africa. This is 
especially pertinent because the institutional environment in Africa sharply contrasts that of 
developed countries. In particular, Africa is characterized by weak institutions. Thus, countries in 
Africa suffer from a relatively high degree of corruption, weak rule of law, and poor regulatory 
quality (Alence, 2004). The findings in Chapter 4 provide grounds for extending the RBV to 
encompass the external environment pertaining to institutions (Sirmon et al., 2007). This is 
because institutions were observed to positively moderate the relation between resources and 
innovation even at low levels of institutional quality. Policies aimed at incremental improvements 
of institutional quality are therefore likely to be instrumental in enhancing firm-level innovation 
in developing countries.  
Lastly, Chapter 5 reveals an important finding relating to technical efficiency in manufacturing 
firms in developing countries in Africa where it is found that absorptive capacity is key for 
successful adoption of foreign technology. Essentially, studying technical efficiency within the 
absorptive capacity theoretical framework yields fruitful insights in the context of Africa. In 
particular, adoption of foreign technology in combination with internal R&D and HCD was found 
to yield positive efficiency outcomes in manufacturing firms in Africa (Fu et al., 2011; Griffith et 
al., 2004; Lecerf, 2012). This may be attributed to the fact that these two facets of absorptive 
capacity are pivotal for building knowledge resources, and updating employee skills. This was a 
very telling finding especially because lack of organized R&D, and an abundance of semi-skilled 
and unskilled labour (Biggs, 1995) are salient features of developing countries in Africa. Hence 
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investing in absorptive capacity measures involving internal R&D and HCD is indispensable to 
successful foreign technology adoption in developing countries in Africa.  
Overall, this research reveals that distinctive characteristics of developing countries in Africa 
including but not limited to poorly-functioning institutions (Alence, 2004), inefficiency in the 
manufacturing industry (Sleuwaegen & Goedhuys, 2003), lack of organized R&D and skilled 
labour (Biggs, 1995), and lack of ICT infrastructure (Muchie & Baskaran, 2013) are inextricably 
linked with firm-level innovation that is characterized as ‘more incremental and less radical’ 
(Cirera & Muzi, 2016) implying a low degree of novelty. Consequently, the resulting implications 
concerning innovation are central to these distinguishing characteristics giving credence to the 
argument that research implications and policy recommendations arising from studies conducted 
in advanced countries are unlikely to be suited to the context of developing countries in Africa. 
For instance, the first empirical chapter showed that market creation and customer feedback 
underlie the bidirectional innovation-exporting relation. Yet, the mediation effect from market 
creation was less than one half of the mediation effect arising from customer feedback. This 
suggests that innovations from Africa have a low degree of novelty that poses an impediment to 
penetrating the international market space. Furthermore, the second empirical chapter revealed 
that increasing firm-level resources will not have desirable effects on innovation unless the 
investments are preceded by strengthening of institutions. This finding underscores the importance 
of well-functioning institutions for promoting innovation in Africa. Moreover, the findings from 
the third empirical chapter indicated that internal R&D, HCD, and foreign technology adoption 
should not be considered as alternatives in driving efficiency because positive efficiency effects 
were only realized when foreign technology adoption was combined with absorptive capacity 
enhancing inputs including internal R&D and HCD. This finding suggests that positive efficiency 
outcomes from investing in innovation inputs in Africa are hinged on improving the skills and 
quality of the existing human capital base.  Thus, apart from investing in firm-level resources, 
fostering the innovative capacity of firms must also involve investments that increase the 
likelihood of developing novel innovations, policies that strengthen institutions, and investments 
and policies that promote the degree of absorptive capacity. 
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6.4 Reflections and recommendations for future research 
Developing countries in Africa are now focusing on the common policy goal of industrialization, 
which is difficult to achieve without innovation. This research provides new insights on innovation 
in Africa that are critical for formulating appropriate industrialization policies. In spite of this, like 
most scientific research, this research suffers from various limitations and raises new questions.  
First, unavailability of comprehensive firm-level data indicating monetary measures of 
investments in core innovation activities restricted the use of finer measures of innovation inputs 
such as R&D intensity. A natural question pertaining to this limitation is ‘What is the relationship 
between R&D intensity and innovation in Africa?’ Subject to availability of data, future research 
may provide useful insights regarding the effect of R&D intensity on innovation. In the same vein, 
the analyses in this research rely heavily on the use of dummy variables for measuring innovation 
and core innovation activities. Consequently, this research does not offer insights relating to the 
rates or levels of innovation and core innovation activities. Similarly, lack of disaggregated data 
on educational attainment for different cadres of employees confined the analyses to using broad 
measures of educational attainment. This shortcoming raises the question of the effects of different 
levels of educational attainment of managers, full-time workers, and production workers in this 
research. Future research may show whether educational attainment has differential effects among 
different categories of employees.  
Secondly, lack of comprehensive panel data limits the investigation of causal relationships. This 
research utilized cross-sectional data for analysis, yet, firms undergo continuous changes and panel 
data would enable the investigation of firms through time to gain insight into the causes of 
innovation. Furthermore, panel data would provide a means for controlling for unobserved or 
unmeasured heterogeneity. For example, Africa consists of countries with divergent cultural 
practices and beliefs. In addition, cultural aspects markedly differ between regions and within 
regions. Similarly, the geographical environment and national policies generally differ in the 
context of Africa. Panel data methods would enable researchers to control for such heterogeneity 
and to determine causal relationships that allow for a more conclusive interpretation of findings. 
Finally, the questions raised above present some of the diverse issues that have not been 
currently addressed in the context of Africa. Given the distinctive economic features of the African 
continent, opportunities for applying multidisciplinary approaches abound. This is apparent in 
Chapter 4 where the RBV theory of the firm is extended to accommodate institutional economics 
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in combination with economic geography. Similarly, Chapter 5 revealed that examining technical 
efficiency within the absorptive capacity theoretical framework provides meaningful insights in 
the context of Africa. In general, this research has shown that applying a multidisciplinary 
approach leads to more insightful explanations that are practical and relevant in a given context. 
Accordingly, deliberate application of multidisciplinary approaches provides interesting and 
promising directions for future research. For example, ethnic diversity is a distinctive feature of 
countries in Africa. This is also true for regions within countries in Africa. Taking into cognizance 
that ethnicity relates to the state of belonging to a social grouping that has common cultural or 
national traditions, factors such as tribalism and cultural affiliations may also play an important 
role in explaining innovation. In fact, ethnicity in sub-Saharan Africa has been found to be a 
breeding ground for inadequate policies and wastage of resources both of which have adverse 
effects on economic growth (see Montalvo & Reynal-Querol, 2005) and innovation. Hence, 
studying the link between ethnicity and innovation in the context of Africa would require the 
application of theories from multiple disciplines including sociology, anthropology, business, and 
economics.  
On the whole, this dissertation provides new knowledge on firm-level innovation in the context 
of developing countries in Africa. This is a relatively underresearched area in Africa. Moreover, 
the main lesson drawn from this research regards the importance of taking into account the 
distinctive features of the African continent in studying innovation. This dissertation demonstrates 
that innovation outcomes are inextricably linked to these distinctive features comprising poorly-
functioning institutions (Alence, 2004), inefficiency in manufacturing firms (Sleuwaegen & 
Goedhuys, 2003), lack of organized R&D, an abundance of semi-skilled and unskilled labour 
(Biggs, 1995), and innovative output that is characterized by a low degree of novelty (Cirera & 
Muzi, 2016). It is therefore clear that the prevailing socio-economic conditions must be taken into 
consideration for research on innovation in Africa to yield meaningful insights. 
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Aghion, P., Howitt, P., Garcìa-Peñalosa, C., & Brant-Collett, M. (1999). Endogenous growth 
theory. Cambridge, MA: MIT Press. 
Aigner, D., Lovell, C., & Schmidt, P. (1977). Formulation and estimation of stochastic frontier 
production function models. Journal of Econometrics, 6(1), 21-37. doi:10.1016/0304-
4076(77)90052-5 
Al-Laham, A., Tzabbar, D., & Amburgey, T. L. (2011). The dynamics of knowledge stocks and 
knowledge flows: Innovation consequences of recruitment and collaboration in biotech. 
Industrial and Corporate Change, 20(2), 555-583. doi:10.1093/icc/dtr001 
Alence, R. (2004). Political institutions and developmental governance in sub-Saharan Africa. 
The Journal of Modern African Studies, 42(2), 163-187. 
doi:10.1017/s0022278x04000084 
Alonso, J. A., & Garcimartín, C. (2013). The determinants of institutional quality. More on the 
debate. Journal of International Development, 25(2), 206-226. doi:10.1002/jid.1710 
Altarawneh, I. (2009). Training and development evaluation in Jordanian banking organizations. 
References 
 
120 
 
Research and Practice in Human Resource Management Journal, 17(1), 1-23.
Alvarez, S. A., & Barney, J. B. (2014). Entrepreneurial opportunities and poverty alleviation. 
Entrepreneurship Theory and Practice, 38(1), 159-184. doi:10.1111/etap.12078 
Anokhin, S., & Schulze, W. S. (2009). Entrepreneurship, innovation, and corruption. Journal of 
Business Venturing, 24(5), 465-476. 
Arundel, A., Bordoy, C., & Karneva, M. (2007). Neglected innovators: How do innovative firms 
that do not perform R&D innovate? Results of an Analysis of the Innobarometer, 9. 
Asheim, B. T., & Coenen, L. (2006). Contextualising regional innovation systems in a 
globalising learning economy: On knowledge bases and institutional frameworks. The 
Journal of Technology Transfer, 31(1), 163-173. doi:10.1007/s10961-005-5028-0 
Asiedu, E., & Freeman, J. (2009). The effect of corruption on investment growth: Evidence from 
firms in Latin America, Sub-Saharan Africa, and transition countries. Review of 
Development Economics, 13(2), 200-214. doi:10.1111/j.1467-9361.2009.00507.x 
Austin, J. E. (2002). Managing in developing countries: Strategic analysis and operating 
techniques. Simon and Schuster. 
Ayyagari, M., Demirgüç-Kunt, A., & Maksimovic, V. (2012). Firm innovation in emerging 
markets: The role of finance, governance, and competition. Journal of Financial and 
Quantitative Analysis, 46(06), 1545-1580. doi:10.1017/s0022109011000378 
Bantel, K. A., & Jackson, S. E. (1989). Top management and innovations in banking: Does the 
composition of the top team make a difference? Strategic Management Journal, 10(S1), 
107-124. doi:10.1002/smj.4250100709 
Bardhan, P. (1997). Corruption and development: A review of issues. Journal of Economic 
Literature, 35(3), 1320-1346. 
Barney, J. (1991). Firm resources and sustained competitive advantage. Journal of Management, 
17(1), 99-120. doi:10.1177/014920639101700108 
Barney, J. B. (2001). Resource-based theories of competitive advantage: A ten-year retrospective 
on the resource-based view. Journal of Management, 27(6), 643-650. 
doi:10.1177/014920630102700602 
Barney, J., & Arikan, A. M. (2001). The resource-based view: Origins and implications. In M. A. 
Hitt, R. E. Freeman, & J. S. Harrison (Eds.), The Blackwell handbook of strategic 
management (pp. 124-186). Oxford, UK: Blackwell. 
References 
 
 
121 
 
doi:10.1111/b.9780631218616.2006.00009.x 
Baskaran, S., & Mehta, K. (2016). What is innovation anyway? Youth perspectives from 
resource-constrained environments. Technovation, 52-53, 4-17. 
doi:10.1016/j.technovation.2016.01.005 
Basu, S., & Weil, D. (1998). Appropriate technology and growth.  The Quarterly Journal of 
Economics, 113(4), 1025-1054. doi:10.3386/w5865 
Battese, G. E., & Coelli, T. J. (1995). A model for technical inefficiency effects in a stochastic 
frontier production function for panel data. Empirical Economics, 20(2), 325-332. 
doi:10.1007/bf01205442 
Becker, M. C., & Lillemark, M. (2006). Marketing/R&D integration in the pharmaceutical 
industry. Research Policy, 35(1), 105-120. doi:10.1016/j.respol.2005.09.005 
Becker, S. O., & Egger, P. H. (2009). Endogenous product versus process innovation and a 
firm’s propensity to export. Empirical Economics, 44(1), 329-354. doi:10.1007/s00181-
009-0322-6 
Belotti, F., Daidone, S., Ilardi, G., & Atella, V. (2013). Stochastic frontier analysis using Stata. 
Stata Journal, 13(4), 718-758. 
Benhabib, J., & Spiegel, M. M. (1994). The role of human capital in economic development 
evidence from aggregate cross-country data. Journal of Monetary Economics, 34(2), 
143-173. doi:10.1016/0304-3932(94)90047-7 
Biggs, T. (1995). Training, technology and firm-level efficiency in sub-Saharan Africa. 
Retrieved from 
http://documents.worldbank.org/curated/en/615471468194349151/pdf/419700AFR0Trai
ning0rped04801PUBLIC1.pdf 
Bigsten, A., Collier, P., Dercon, S., Fafchamps, M., Gauthier, B., Gunning, J. W., Zeufack, A. 
(2004). Do African manufacturing firms learn from exporting? Journal of Development 
Studies, 40(3), 115-141. doi:10.1080/0022038042000213229 
Bigsten, A., & Gebreeyesus, M. (2009). Firm productivity and exports: Evidence from Ethiopian 
manufacturing. Journal of Development Studies, 45(10), 1594-1614. 
doi:10.1080/00220380902953058 
Bindroo, V., Mariadoss, B. J., & Pillai, R. G. (2012). Customer clusters as sources of innovation-
based competitive advantage. Journal of International Marketing, 20(3), 17-33. 
References 
 
 
122 
 
doi:10.1509/jim.11.0159 
Biswal, B. P. (1999). Private tutoring and public corruption: A cost-effective education system 
for developing countries. Developing Economies, 37(2), 222-240. doi:10.1111/j.1746-
1049.1999.tb00232.x 
Blazevic, V., & Lievens, A. (2008). Managing innovation through customer coproduced 
knowledge in electronic services: An exploratory study. Journal of the Academy of 
Marketing Science, 36(1), 138-151. doi:10.1007/s11747-007-0064-y 
Blundell, R., Dearden, L., Meghir, C., & Sianesi, B. (1999). Human capital investment: The 
returns from education and training to the individual, the firm and the economy. Fiscal 
Studies, 20(1), 1-23. doi:10.1111/j.1475-5890.1999.tb00001.x 
Borensztein, E., Gregorio, J. D., & Lee, J. (1998). How does foreign direct investment affect 
economic growth? Journal of International Economics, 45(1), 115-135. 
doi:10.1016/s0022-1996(97)00033-0 
Boschma, R. (2005). Proximity and Innovation: A Critical Assessment. Regional Studies, 39(1), 
61-74. doi:10.1080/0034340052000320887 
Boschma, R., & Frenken, K. (2009). Some notes on institutions in evolutionary economic 
geography. Economic Geography, 85(2), 151-158. doi:10.1111/j.1944-
8287.2009.01018.x 
Bowen, H. P., & Wiersema, M. F. (2004). Modeling limited dependent variables: Methods and 
guidelines for researchers in strategic management. Research Methodology in Strategy 
and Management, 1, 87-134. doi:10.1016/s1479-8387(04)01104-x 
Bradley, S. W., McMullen, J. S., Artz, K., & Simiyu, E. M. (2012). Capital is not enough: 
Innovation in developing economies. Journal of Management Studies, 49(4), 684-717. 
doi:10.1111/j.1467-6486.2012.01043.x 
Bräutigam, D., & Knack, S. (2004). Foreign aid, institutions, and governance in Sub‐Saharan 
Africa. Economic Development and Cultural Change, 52(2), 255-285. 
doi:10.1086/380592 
Bronzini, R., & Piselli, P. (2009). Determinants of long-run regional productivity with 
geographical spillovers: The role of R&D, human capital and public infrastructure. 
Regional Science and Urban Economics, 39(2), 187-199. 
Caldera, A. (2010). Innovation and exporting: Evidence from Spanish manufacturing firms. 
References 
 
 
123 
 
Review of World Economics, 146(4), 657-689. doi:10.1007/s10290-010-0065-7 
Cameron, G., Proudman, J., & Redding, S. (2005). Technological convergence, R&D, trade and 
productivity growth. European Economic Review, 49(3), 775-807. doi:10.1016/s0014-
2921(03)00070-9 
Caraballo, E. L. (2009). Leveraging champions to build a knowledge management system for the 
research and development and marketing interface. Journal of CENTRUM Cathedra: 
The Business and Economics Research Journal, 2(2), 22-31. doi:10.7835/jcc-berj-2009-
0028 
Cassiman, B., Golovko, E., & Martínez-Ros, E. (2010). Innovation, exports and productivity. 
International Journal of Industrial Organization, 28(4), 372-376. 
doi:10.1016/j.ijindorg.2010.03.005 
Caudill, S. B., & Ford, J. M. (1993). Biases in frontier estimation due to heteroscedasticity. 
Economics Letters, 41(1), 17-20. doi:10.1016/0165-1765(93)90104-k 
Caves, R. E. (1992). Determinants of technical efficiency in Australia. In R. E. Caves & S. D. 
Bailey (Eds.), Industrial efficiency in six nations (pp. 241-272). Cambridge, MA: MIT 
Press. 
Chadee, D., & Roxas, B. (2013). Institutional environment, innovation capacity and firm 
performance in Russia. Critical Perspectives on International Business, 9(1/2), 19-39. 
doi:10.1108/17422041311299923 
Chadha, A. (2009). Product cycles, innovation, and exports: A study of Indian pharmaceuticals. 
World Development, 37(9), 1478-1483. doi:10.1016/j.worlddev.2009.01.002 
Chang, C., & Robin, S. (2006). Doing R&D and/or importing technologies: The critical 
importance of firm size in Taiwan’s manufacturing industries. Review of Industrial 
Organization, 29(3), 253-278. doi:10.1007/s11151-006-9114-8 
Chudnovsky, D., López, A., & Pupato, G. (2006). Innovation and productivity in developing 
countries: A study of Argentine manufacturing firms’ behavior (1992–2001). Research 
Policy, 35(2), 266-288. doi:10.1016/j.respol.2005.10.002 
Cirera, X., & Muzi, S. (2016). Measuring firm-level innovation using short questionnaires: 
Evidence from an experiment (p. 7696, Working paper). Washington, DC: World Bank 
Group. 
Clerides, S. K., Lach, S., & Tybout, J. R. (1998). Is learning by exporting important? Micro-
References 
 
 
124 
 
dynamic evidence from Colombia, Mexico, and Morocco. The Quarterly Journal of 
Economics, 113(3), 903-947. doi:10.1162/003355398555784 
Cohen, J. (1988). Statistical power analysis for the behavioral sciences. Hillsdale, NJ: Lawrence 
Erlbaum Associates. 
Cohen, W. M., & Levinthal, D. A. (1989). Innovation and learning: The two faces of R&D. The 
Economic Journal, 99(397), 569-596. doi:10.2307/2233763 
Cohen, W. M., & Levinthal, D. A. (1990). Absorptive capacity: A new perspective on learning 
and innovation. Administrative Science Quarterly, 35(1), 128-152. doi:10.2307/2393553 
Cooke, P., Uranga, M. G., & Etxebarria, G. (1998). Regional systems of innovation: An 
evolutionary perspective. Environment and Planning A, 30(9), 1563-1584. 
doi:10.1068/a301563 
Crespi, G., Criscuolo, C., & Haskel, J. (2008). Productivity, exporting, and the learning-by-
exporting hypothesis: Direct evidence from UK firms. Canadian Journal of 
Economics/Revue canadienne d'économique, 41(2), 619-638. doi:10.1111/j.1540-
5982.2008.00479.x 
Crespi, G., & Zuniga, P. (2012). Innovation and productivity: Evidence from Six Latin American 
countries. World Development, 40(2), 273-290. doi:10.1016/j.worlddev.2011.07.010 
Crépon, B., Duguet, E., & Mairesse, J. (1998). Research, innovation and productivity: An 
econometric analysis at the firm level. Economics of Innovation and New Technology, 
7(2), 115-158. doi:10.3386/w6696 
Custódio, C., Ferreira, M. A., & Matos, P. P. (2014). Do general managerial skills spur 
innovation? (Working paper No. 376). ECGI-Finance. 
Damijan, J. P., Kostevc, Č, & Polanec, S. (2010). From innovation to exporting or vice versa? 
World Economy, 33(3), 374-398. doi:10.1111/j.1467-9701.2010.01260.x 
Danquah, M., & Quattara, B. (2014). Productivity growth, human capital and distance to frontier 
in Sub-Saharan Africa. Journal of Economic Development, 39(4), 27-48. 
Davis, D. R. (1995). Intra-industry trade: A Heckscher-Ohlin-Ricardo approach. Journal of 
International Economics, 39(3-4), 201-226. doi:10.1016/0022-1996(95)01383-3 
De Jong, J. P., & Vermeulen, P. A. (2006). Determinants of product innovation in small firms: A 
comparison across industries. International Small Business Journal, 24(6), 587-609. 
doi:10.1177/0266242606069268 
References 
 
 
125 
 
Deraniyagala, S. (2001). The impact of technology accumulation on technical efficiency: An 
analysis of the Sri Lankan clothing and agricultural machinery industries. Oxford 
Development Studies, 29(1), 101-114. doi:10.1080/13600810125542 
Di Stefano, G., Gambardella, A., & Verona, G. (2012). Technology push and demand pull 
perspectives in innovation studies: Current findings and future research directions. 
Research Policy, 41(8), 1283-1295. doi:10.1016/j.respol.2012.03.021 
Díaz, M. A., & Sánchez, R. (2008). Firm size and productivity in Spain: A stochastic frontier 
analysis. Small Business Economics, 30(3), 315-323. doi:10.1007/s11187-007-9058-x 
Dollar, D., & Kraay, A. (2003). Institutions, trade, and growth. Journal of Monetary Economics, 
50(1), 133-162. doi:10.1016/s0304-3932(02)00206-4 
Eaton, J., Gutierrez, E., & Kortum, S. (1998). European technology policy. Economic Policy, 
13(27), 403-438. doi:10.1111/1468-0327.00037 
Eisenhardt, K. M., & Martin, J. A. (2000). Dynamic capabilities: What are they? Strategic 
Management Journal, 21(10-11), 1105-1121. doi:10.1002/1097-
0266(200010/11)21:10/113.0.co;2-e 
Ekman, M., Gustavsen, B., & Asheim, B. T. (2011). Learning regional innovation: Scandinavian 
models. Houndmills, Basingstoke: Palgrave Macmillan. 
Englebert, P. (2009). Africa: Unity, sovereignty, and sorrow. Boulder, CO: Lynne Rienner
 Publishers. 
Estrin, S., Korosteleva, J., & Mickiewicz, T. (2013). Which institutions encourage 
entrepreneurial growth aspirations? Journal of Business Venturing, 28(4), 564-580. 
doi:10.1016/j.jbusvent.2012.05.001 
Fagerberg, J., Srholec, M., & Verspagen, B. (2010). Innovation and economic development. 
Handbook of the Economics of Innovation, 2, 833-872. 
Fainshmidt, S., Pezeshkan, A., Frazier, M. L., Nair, A., & Markowski, E. (2016). Dynamic 
capabilities and organizational performance: A meta-analytic evaluation and extension. 
Journal of Management Studies, 53(8), 1348-1380. doi:10.1111/joms.12213 
Filatotchev, I., & Piesse, J. (2009). R&D, internationalization and growth of newly listed firms: 
European evidence. Journal of International Business Studies, 40(8), 1260-1276. 
doi:10.1057/jibs.2009.18 
Filipescu, D. A., Prashantham, S., Rialp, A., & Rialp, J. (2013). Internationalization and 
References 
 
 
126 
 
technological innovation: Empirical evidence on their mutual relationship. Journal of 
International Marketing, 21(1), 23-38. doi:10.1509/jim.12.0099 
Financial Sector Deepening Trust. (2009). Mobile payments in Kenya: Findings from a survey of 
M-PESA users and agents. Retrieved from http://fsdkenya.org/wp-
content/uploads/2015/08/11-02-14_Mobile_payments_in_Kenya.pdf 
Fogel, K., Hawk, A., Randall, M., & Yeung, B. (2006). Institutional obstacles to 
entrepreneurship. In M. Casson, B. Yeung, & A. Basu (Eds.), The Oxford handbook of 
entrepreneurship (pp. 541-579). Oxford: Oxford University Press. 
Franco, C., Marzucchi, A., & Montresor, S. (2012). Absorptive capacity, innovation cooperation 
and human-capital. Evidence from 3 European countries (Rep. No. JRC77090). Institute 
for Prospective and Technological Studies, Joint Research Centre. 
Fried, H. O., Lovell, C. A., & Schmidt, S. S. (2008). The measurement of productive efficiency 
and productivity change. New York: Oxford University Press. 
Fu, X., Pietrobelli, C., & Soete, L. (2011). The role of foreign technology and indigenous 
innovation in the emerging economies: Technological change and catching-up. World 
Development, 39(7), 1204-1212. doi:10.1016/j.worlddev.2010.05.009 
Fu, X., & Gong, Y. (2011). Indigenous and foreign innovation efforts and drivers of 
technological upgrading: Evidence from China. World Development, 39(7), 1213-1225. 
doi:10.1016/j.worlddev.2010.05.010 
Ganotakis, P., & Love, J. H. (2011). R&D, product innovation, and exporting: Evidence from 
UK new technology based firms. Oxford Economic Papers, 63(2), 279-306. 
doi:10.1093/oep/gpq027 
Garavaglia, C., & Breschi, S. (2009). The co-evolution of entrepreneurship and clusters. In 
Growth and innovation of competitive regions (pp. 95-116). Heidelberg, Berlin: 
Springer. 
George, G., Corbishley, C., Khayesi, J. N., Haas, M. R., & Tihanyi, L. (2016). Bringing Africa 
in: Promising directions for management research. Academy of Management Journal, 
59(2), 377-393. doi:10.5465/amj.2016.4002 
Glaeser, E., La Porta, R., Lopez-de-Silane, F., & Shleifer, A. (2004). Do institutions cause 
growth? Journal of Economic Growth, 9(3), 271-303. 
Godin, B., & Lane, J. P. (2013). Pushes and Pulls: Hi(S)tory of the demand pull model of 
References 
 
 
127 
 
innovation. Science, Technology, & Human Values, 38(5), 621-654. 
doi:10.1177/0162243912473163 
Goedhuys, M. (2007). Learning, product innovation, and firm heterogeneity in developing 
countries; Evidence from Tanzania. Industrial and Corporate Change, 16(2), 269-292. 
doi:10.1093/icc/dtm003 
Goedhuys, M., Janz, N., & Mohnen, P. (2013). Knowledge-based productivity in "low-tech" 
industries: Evidence from firms in developing countries. Industrial and Corporate 
Change, 23(1), 1-23. doi:10.1093/icc/dtt006 
Goedhuys, M., & Sleuwaegen, L. (2010). High-growth entrepreneurial firms in Africa: A 
quantile regression approach. Small Business Economics, 34(1), 31-51. 
doi:10.1007/s11187-009-9193-7 
Goedhuys, M., & Veugelers, R. (2012). Innovation strategies, process and product innovations 
and growth: Firm-level evidence from Brazil. Structural Change and Economic 
Dynamics, 23(4), 516-529. doi:10.1016/j.strueco.2011.01.004 
Gokcekus, O., Anyane-Ntow, K., & Richmond, T. R. (2001). Human capital and efficiency: The 
role of education and experience in micro-enterprises of Ghana's wood-products 
industry. Journal of Economic Development, 26(1), 103-114. 
Golovko, E., & Valentini, G. (2011). Exploring the complementarity between innovation and 
export for SMEs’ growth. Journal of International Business Studies, 42(3), 362-380. 
doi:10.1057/jibs.2011.2 
Golovko, E., & Valentini, G. (2014). Selective learning-by-exporting: Firm size and product 
versus process innovation. Global Strategy Journal, 4(3), 161-180. doi:10.1002/gsj.1080 
Grant, R. M. (1991). The resource-based theory of competitive advantage: Implications for 
strategy formulation. California Management Review, 33(3), 114-135. 
doi:10.2307/41166664 
Greif, A. (2006). Institutions and the path to the modern economy: Lessons from medieval trade. 
Cambridge: Cambridge University Press. 
Griffith, R., Redding, S., & Reenen, J. V. (2003). R&D and absorptive capacity: Theory and 
empirical evidence. Scandinavian Journal of Economics, 105(1), 99-118. 
doi:10.1111/1467-9442.00007 
Griffith, R., Redding, S., & Reenen, J. V. (2004). Mapping the two faces of R&D: Productivity 
References 
 
 
128 
 
growth in a panel of OECD industries. Review of Economics and Statistics, 86(4), 883-
895. doi:10.1162/0034653043125194 
Grossman, G. M., & Helpman, E. (1991). Innovation and growth in the global economy. 
Cambridge, MA: MIT Press. 
Grossman, G. M., & Helpman, E. (1994). Technology and trade. Handbook of International 
Economics, 3, 1279-1337. 
Gumbau-Albert, M., & Maudos, J. (2002). The determinants of efficiency: The case of the 
Spanish industry. Applied Economics, 34(15), 1941-1948. 
doi:10.1080/00036840210127213 
Gunday, G., Ulusoy, G., Kilic, K., & Alpkan, L. (2011). Effects of innovation types on firm 
performance. International Journal of Production Economics, 133(2), 662-676. 
doi:10.1016/j.ijpe.2011.05.014 
Hadri, K. (1999). Estimation of a doubly heteroscedastic stochastic frontier cost function. 
Journal of Business & Economic Statistics, 17(3), 359. doi:10.2307/1392293 
Hahn, C. H., & Park, C. G. (2012). Direction of causality in innovation-exporting linkage: 
Evidence from microdata on Korean manufacturing. Korea and the World Economy, 
12(2), 367-398. 
Hajra, N. J. (2005). Re-emerging India: A global perspective. ICFAI Books. 
Harris, R., & Li, Q. C. (2009). Exporting, R&D, and absorptive capacity in UK establishments. 
Oxford Economic Papers, 61(1), 74-103. doi:10.1093/oep/gpn011 
Helfat, C. E., Finkelstein, S., Mitchell, W., Peteraf, M., Singh, H., Teece, D., & Winter, S. 
(2010). Dynamic capabilities: Understanding strategic change in organizations. 
Malden, MA, UK: Blackwell. 
Herbst, J. (2014). States and power in Africa: Comparative lessons in authority and control. 
Princeton, NJ: Princeton University Press. 
Heyneman, S. P. (2004). Education and corruption. International Journal of Educational 
Development, 24(6), 637-648. 
Hoetker, G. (2007). The use of logit and probit models in strategic management research: 
Critical issues. Strategic Management Journal, 28(4), 331-343. doi:10.1002/smj.582 
Hughes, N., & Lonie, S. (2007). M-PESA: Mobile money for the “unbanked” turning cellphones 
into 24-hour tellers in Kenya. Innovations: Technology, Governance, Globalization, 2(1-
References 
 
 
129 
 
2), 63-81. doi:10.1162/itgg.2007.2.1-2.63 
Ireland, R. D., Hitt, M. A., & Sirmon, D. G. (2003). A Model of strategic entrepreneurship: The 
construct and its dimensions. Journal of Management, 29(6), 963-989. 
doi:10.1016/s0149-2063_03_00086-2 
Jiménez-Jiménez, D., & Sanz-Valle, R. (2011). Innovation, organizational learning, and 
performance. Journal of Business Research, 64(4), 408-417. 
doi:10.1016/j.jbusres.2010.09.010 
Jondrow, J., Lovell, C. K., Materov, I. S., & Schmidt, P. (1982). On the estimation of technical 
inefficiency in the stochastic frontier production function model. Journal of 
Econometrics, 19(2-3), 233-238. doi:10.1016/0304-4076(82)90004-5 
Kafouros, M. I., Buckley, P. J., Sharp, J. A., & Wang, C. (2008). The role of internationalization 
in explaining innovation performance. Technovation, 28(1-2), 63-74. 
doi:10.1016/j.technovation.2007.07.009 
Kamau, P., & Munandi, I. (2009). Innovation in the Kenyan clothing sector and its impact on 
employment and poverty reduction (Publication). Nairobi, Kenya: Institute of 
Development Studies, University of Nairobi. 
Kanagal, N. B. (2015). Innovation and product innovation in marketing strategy. Journal of 
Management and Marketing Research, 18, 1-25. 
Karakaplan, M. U., & Kutlu, L. (2015). Handling endogeneity in stochastic frontier analysis. 
Retrieved from http://www.mukarakaplan.com/Karakaplan%20-%20EndoSFA.pdf 
Kaufmann, D., Kraay, A., & Mastruzzi, M. (2007). The Worldwide Governance Indicators 
project: Answering the critics. Policy Research Working Papers, 4149. 
doi:10.1596/1813-9450-4149 
Kaufmann, D., Kraay, A., & Mastruzzi, M. (2011). The Worldwide Governance Indicators: 
Methodology and analytical issues. Hague Journal on the Rule of Law, 3(02), 220-246. 
doi:10.1017/s1876404511200046 
Kenny, D. A. (2016). Mediation. Retrieved from http://www.davidakenny.net/cm/mediate.htm 
Kim, S. (2003). Identifying and estimating sources of technical inefficiency in Korean 
manufacturing industries. Contemporary Economic Policy, 21(1), 132-144. 
doi:10.1093/cep/21.1.132 
Kim, W. C., & Mauborgne, R. (2005). Blue ocean strategy: How to create uncontested market 
References 
 
 
130 
 
space and make the competition irrelevant. Boston, MA: Harvard Business School 
Press. 
König, M. D., Lorenz, J., & Zilibotti, F. (2016). Innovation vs. imitation and the evolution of 
productivity distributions. Theoretical Economics, 11(3), 1053-1102. 
doi:10.3982/te1437 
Koopmans, T. C. (1951). Efficient allocation of resources. Econometrica, 19(4), 455-465. 
doi:10.2307/1907467 
Korres, G. M. (2012). Technical change and economic growth: Inside the knowledge based 
economy. Farnham, England: Ashgate. 
Kumbhakar, S. C., Ghosh, S., & Mcguckin, J. T. (1991). A generalized production frontier 
approach for estimating determinants of inefficiency in U.S. dairy farms. Journal of 
Business & Economic Statistics, 9(3), 279. doi:10.2307/1391292 
Kumbhakar, S. C., & Lovell, C. A. (2004). Stochastic frontier analysis. Cambridge: Cambridge 
University Press. 
Kumbhakar, S. C., Ortega-Argilés, R., Potters, L., Vivarelli, M., & Voigt, P. (2012). Corporate 
R&D and firm efficiency: Evidence from Europe’s top R&D investors. Journal of 
Productivity Analysis, 37(2), 125-140. doi:10.1007/s11123-011-0223-5 
Kunčič, A. (2014). Institutional quality dataset. Journal of Institutional Economics, 10(01), 135-
161. doi:10.1017/s1744137413000192 
La Porta, R., Lopez-De-Silane, F., Shleifer, A., & Vishny, R. (1997). Trust in large 
organizations. American Economics Review, Papers and Proceedings, 137(2), 333-338. 
doi:10.3386/w5864 
La Porta, R., & Shleifer, A. (2014). Informality and development. Journal of Economic 
Perspectives, 28(3), 109-126. doi:10.3386/w20205 
Laursen, K., Masciarelli, F., & Prencipe, A. (2012). Regions matter: How localized social capital 
affects innovation and external knowledge acquisition. Organization Science, 23(1), 
177-193. doi:10.1287/orsc.1110.0650 
Lecerf, M. (2012). Internationalization and innovation: The effects of a strategy mix on the 
economic performance of French SMEs. International Business Research, 5(6),2. 
doi:10.5539/ibr.v5n6p2 
Lee, K., & Kang, S. (2007). Innovation types and productivity growth: Evidence from Korean 
References 
 
 
131 
 
manufacturing firms. Global Economic Review, 36(4), 343-359. 
doi:10.1080/12265080701694512 
Levin, R. C., Klevorick, A. K., Nelson, R. R., Winter, S. G., Gilbert, R., & Griliches, Z. (1987). 
Appropriating the returns from industrial research and development. Brookings Papers 
on Economic Activity, 1987(3), 783-831. doi:10.2307/2534454 
Li, H., & Atuahene-Gima, K. (2001). Product innovation strategy and the performance of new 
technology ventures in China. Academy of Management Journal, 44(6), 1123-1134. 
doi:10.2307/3069392 
Li, X. (2011). Sources of external technology, absorptive capacity, and innovation capability in 
Chinese state-owned high-tech enterprises. World Development, 39(7), 1240-1248. 
doi:10.1016/j.worlddev.2010.05.011 
Liu, X., & Buck, T. (2007). Innovation performance and channels for international technology 
spillovers: Evidence from Chinese high-tech industries. Research Policy, 36(3), 355-
366. doi:10.1016/j.respol.2006.12.003 
Long, J. S., & Freese, J. (2006). Regression models for categorical dependent variables using 
Stata. College Station, TX: Stata Press. 
Love, J. H., & Roper, S. (2015). SME innovation, exporting and growth: A review of existing 
evidence. International Small Business Journal, 33(1), 28-48. 
doi:10.1177/0266242614550190 
Love, J. H., & Mansury, M. A. (2009). Exporting and productivity in business services: Evidence 
from the United States. International Business Review, 18(6), 630-642. 
doi:10.1016/j.ibusrev.2009.08.002 
Lundvall, B.  Å., & Borrás, S. (1997). The globalising learning economy: Implications for 
innovation policy. Retrieved from 
http://www.globelicsacademy.org/2011_pdf/Lundvall%20Borras%201997.pdf 
Lundvall, K., & Battese, G. E. (2000). Firm size, age and efficiency: Evidence from Kenyan 
manufacturing firms. Journal of Development Studies, 36(3), 146-163. 
doi:10.1080/00220380008422632 
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For our cross sectional inefficiency effects model, we consider the following stochastic frontier 
model from Belotti et al. (2012): 
𝑦𝑖 = 𝛼 +  𝑥𝑖
′𝛽 +  𝜀𝑖  𝑖 = 1, 2, … , 𝑁.      
 (A1) 
𝜀𝑖 =   𝑣𝑖 +  𝑢𝑖          
(A2) 
𝑣𝑖  ~ 𝑁(0, 𝜎𝑣
2)           
 (A3) 
𝑢𝑖  ~ ℱ             
(A4) 
where 𝑦𝑖 is the logarithm of output of the i-th firm, 𝑥𝑖 is a vector of inputs and 𝛽 represents the 
vector of technology parameters. The composite error term 𝜀𝑖 consists of 𝑣𝑖, the measurement and 
specification error and 𝑢𝑖, a one sided disturbance term representing inefficiency. The terms 𝑣𝑖 and 
𝑢𝑖are assumed to be independently distributed from each other and are independent and identically 
distributed across observations.  In order to estimate the model, an assumption has to be made 
about the distribution ℱ of the inefficiency term which in our case follows 𝑣𝑖  ~ 𝑁
+(0, 𝜎𝑢
2), a half-
normal distribution (Aigner et al., 1977). The distributional assumptions make the model amenable 
to MML estimation.  
SFA is based on two sequential steps. The first involves estimating the model parameters 𝜃 by 
maximizing the log-likelihood function ℓ(𝜃) where 𝜃 = (𝛼, 𝛽′, 𝜎𝑢
2, 𝜎𝑣
2)′. The second step involves 
obtaining point estimates of the inefficiency term using the mean or mode of the conditional 
distribution 𝑓(𝑢𝑖│𝜀?̂?), where 𝜀̂ =  𝑦𝑖 −  ?̂? −  𝑥𝑖
′?̂?. The basis of the derivation of the likelihood 
function is the assumption of the independence of 𝑢𝑖 and 𝑣𝑖 . It follows that with the composite 
error term being defined as 𝜀𝑖 =   𝑣𝑖 −  𝑢𝑖 its probability density function is then the convolution 
of the two error component densities given as: 
𝑓𝜀(𝜀𝑖) =  ∫ 𝑓𝑢
+∞
0
(𝑢𝑖)𝑓𝑣(𝜀𝑖 + 𝑢𝑖)𝑑𝑢𝑖                   
 (A5) 
Thus, for a sample of 𝑛 firms, the log-likelihood function is given as: 
ℓ(𝜃) =  ∑ 𝑙𝑜𝑔𝑛𝑖=1 𝑓𝜀(𝜀𝑖│ 𝜃)         
 (A6) 
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The second estimation step allows for the computation of residuals 𝜀̂ but does not allow for the 
computation of inefficiency estimates. Hence, the conditional distribution of 𝑢 given 𝜀 is used for 
disentangling the separate contributions of 𝑣𝑖and 𝑢𝑖 to the residual (Jondrow, Knox, Lovell, 
Materov, & Schmidt, 1982). Therefore, using the mean 𝔼(𝑢│𝜀̂) or mode 𝕄(𝑢|𝜀̂) of the conditional 
distribution, Battese and Coelli (1995) obtain a point estimate of 𝑢 from which the estimates of 
technical efficiency are derived as exp (−?̂?) where ?̂? is either 𝔼(𝑢│𝜀̂) or 𝕄(𝑢│𝜀̂). 
The model that allows for heteroscedasticity is obtained by scaling the distribution of the 
inefficiency term. Two alternatives have been proposed, the first involves introducing exogenous 
variables in the inefficiency effects model in the location of the distribution. This is done by 
parameterizing the mean of the pre-truncated inefficiency distribution (Kumbhakar, Ghosh, & 
Mcguckin, 1991) where models A1-A3 are completed with: 
𝑢𝑖  ~ 𝑁
+(𝜇𝑖, 𝜎𝑢
2)          
 (A7) 
𝜇𝑖 =  𝑧𝑖
′𝜓            
(A8) 
where 𝑢𝑖  is a realization from a truncated normal random variable, 𝑧𝑖 is a vector of exogenous 
variables including the constant term and 𝜓 is a vector of the inefficiency effects. The second 
alternative proposed by Caudill and Ford (1993) and Hadri (1999) involves parameterizing the 
variance of the pre-truncated inefficiency distribution as follows: 
𝑢𝑖  ~ 𝑁
+(0, 𝜎𝑢𝑖
2 )          
 (A9) 
𝜎𝑢𝑖
2 = exp (𝑧𝑖
′𝜓)                                        
(A10) 
This last specification was extended by Hadri (1999) to allow the variance in the idiosyncratic 
error component to be heteroscedastic such that model A3 becomes: 
𝑣𝑖  ~ 𝑁(0, 𝜎𝑣𝑖
2 )                       
 (A11) 
𝜎𝑣𝑖
2 = exp (ℎ𝑖
′𝜙)                   
 (A12) 
where the variables in ℎ𝑖 do not necessarily have to appear in 𝑧𝑖.
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Summary in English 
 
 
The importance of innovation for growth and development has been underscored time and again. 
Essentially, innovation is instrumental in addressing socio-economic challenges encompassing 
poverty in Low Income Countries (LICs) (Mackintosh, Chataway, & Wuyts, 2007). Innovation 
promotes competitiveness and profitability at the firm-level. Innovation that results in new 
products or services also creates new markets and new revenue streams. Innovation is therefore 
the key to building and sustaining competitive advantage (Tidd et al., 1997; Martin-de Castro et 
al., 2013). In addition, technological innovations also enhance efficiency and productivity 
(Fagerberg et al., 2010). Taking into consideration the importance of innovation, it is evident there 
is notably sparse literature on innovation in LICs and even more so in Africa. Furthermore, 
distinctive features of developing countries in Africa including poorly functioning institutions 
(Alence, 2004), inefficiency in manufacturing firms (Sleuwaegen & Goedhuys, 2003), lack of 
organized R&D, and an abundance of semi-skilled and unskilled labour (Biggs, 1995), poor ICT 
infrastructure (Muchie & Baskaran, 2013), and innovation that is characterized by a low degree of 
novelty (Cirera & Muzi, 2016) imply that research findings arising from studies conducted in 
developed countries are unlikely to have meaningful policy implications in the context of 
developing countries in Africa. Hence, the main objective of this research was to provide a deeper 
understanding of innovation in the context of Africa with the Word Bank Enterprise Surveys 
(WBES) and the Innovation Follow-up Survey (IFS) being the key sources of data. 
This research focused on manufacturing firms in Africa with Chapter 2 providing a background 
on the characteristics of manufacturing firms in Africa. With respect to innovation, it was observed 
that firms in Africa generally self-reported relatively high rates of innovation. This was attributed 
to the rather subjective definition of innovation that includes more incremental and less radical 
innovation. The primary objectives for product innovation included increasing the range of 
products and services, opening up new markets, and enhancing competitiveness. Furthermore, the 
main important innovation activities involved the purchase of new equipment and investment in 
human capital development for innovation purposes. The key objectives for process innovation on 
the other hand included improving the quality of products and services, production flexibility, and 
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increasing the speed of delivery of products and services. Firms also reported that the most 
important sources of innovation included customer feedback, already available products and 
services, and in-house R&D and personnel. The most critical barriers to innovation in Africa 
included lack of internal and external financing, and high costs of innovation. This chapter laid a 
foundation for the ensuing empirical chapters of the dissertation and provides readers unfamiliar 
with the research context with some background information. 
Chapter 3 examined the mechanisms underlying the bidirectional innovation-exporting 
relationship in sub-Saharan Africa (SSA). This was done within a technology-push and a demand-
pull framework with illustrative examples of M-PESA and Kikoy Mall EPZ Ltd. The M-PESA 
case illustrated how R&D driven innovation that gave rise to a money transfer service involved 
market creation activities that provided an impetus for subsequent exporting. The Kikoy Mall EPZ 
Ltd illustrative example on the other hand exposited how exporting of textile products gave rise to 
customer feedback relating to customer’s requests for the production of new or improved products 
that served as innovation impulses. Data from a repeated cross-sectional survey design from the 
2006/07 and 2013 WBES and 2013 IFS was used for investigating these mechanisms. Innovation 
was found to have a positive and significant effect on subsequent exporting. The relation between 
exporting and innovation was positive albeit non-significant. Market creation was found to mediate 
the relationship between innovation and subsequent exporting. Similarly, customer feedback 
significantly mediated the relation between exporting and subsequent innovation. Nevertheless, 
the mediation effect of market creation was less than one half of the mediation effect from 
customer feedback. This indicated that innovations from Africa typically had a relatively low 
degree of novelty and therefore had a lower likelihood of penetrating the international market 
space. Some of the policy recommendations arising from this chapter include fostering the 
development of novel innovations for creating a new exports market space. In addition, 
considering that customer feedback underlies the exporting-innovation relation, investment in ICT 
infrastructure would be critical in promoting faster response to market needs.  
It is widely accepted that institutions govern economic activity. Against this backdrop, Chapter 
4 examined how regional institutional quality interacts with firm-level resources including internal 
R&D, human capital, and managerial experience to explain innovation in East Africa. The main 
argument put forward in this chapter was that investing in firm-level resources did not necessarily 
translate into increased innovation because institutions essentially influenced the extent to which 
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firms were able to appropriate value from their resources. Thus, the extent to which firms 
successfully extract value from resources for innovation depended on the degree of regional 
institutional quality. Essentially, a low degree of institutional quality constrained the extent to 
which firms extract value from their resources from innovation. On the other hand, a high degree 
of institutional quality was expected to enhance the transformation of firm-level resource into 
innovation. These ideas were tested using cross-sectional data from the 2013 WBES and 2013 IFS.  
Regional institutional quality was found to positively moderate the effect of firm-level resources 
on innovation. The main policy implication arising from this chapter was that it was imperative 
for institutions to be strengthened not only at the national level, but also at the regional level 
because regional institutional quality was critical in shaping a business environment that fosters 
entrepreneurial activity involving innovation. 
It can be argued that innovation is not a goal in and of itself, but rather a means towards an end. 
For instance, firms may undertake innovation with the objective of reducing costs and wastage, 
which in turn promotes efficiency and competitiveness. Hence, innovation and efficiency are 
inextricably linked. Chapter 5 investigated the efficiency effects of innovation inputs in SSA 
within an absorptive capacity framework. The innovation inputs comprised internal R&D, human 
capital development, and foreign technology adoption arising from the use of technology licensed 
from foreign-owned companies and foreign ownership. This chapter posited that successful 
adoption of foreign technology is conditioned on internal R&D and human capital development. 
The key argument was that innovation oriented efficiency takes place when foreign technology 
adoption is coupled with “absorptive internal R&D”. Similarly, semi-skilled and unskilled labour 
that is in abundance in SSA may not be suited to the adoption of foreign technology. Thus, human 
capital development is critical for enhancing the labour skills for successful adoption of foreign 
technology. This chapter also used cross-sectional data from the 2013 WBES and 2013 IFS. 
Essentially, the foreign technology adoption and internal R&D were found to have negative effects 
on technical efficiency. Nevertheless, foreign ownership was found to have a positive effect on 
technical efficiency. In addition, the combination of foreign technology and internal R&D, and 
human capital development, were found to have positive effects on technical efficiency. This 
finding supported the proposition that absorptive capacity arising from internal R&D and human 
capital development was critical for successful adoption of foreign technology. This chapter 
concludes that policies aimed at fostering absorptive capacity building initiatives involving 
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internal R&D and human capacity development in manufacturing firms are vital for enhancing 
efficiency.  
In sum, this dissertation examined the link between innovation, a fundamental driver of economic 
growth, and exporting, institutions, and efficiency in the context of developing countries in Africa. 
The core findings of the empirical chapters suggest that innovation outcomes are inseparably 
linked with key distinctive features of developing countries in Africa. For instance, Chapter 3 
demonstrated that innovations from Africa suffer a low degree of novelty which poses an 
impediment to penetrating the international market space. Chapter 4 on the other hand suggested 
that incremental improvements in institutional quality are likely to promote the transformation of 
firm-level resources into innovation. The core finding from Chapter 5 was that successful adoption 
of foreign technology was conditioned on the degree of absorptive capacity resulting from internal 
R&D and human capital development underscoring the lack of skilled labour in Africa. The 
findings of this dissertation also demonstrate that in addition to a multidisciplinary approach 
benefiting innovation research, it is imperative that distinctive characteristics relating to the 
context of developing countries in Africa be accounted for to enable innovation research to yield 
fruitful insights. 
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Summary in Dutch 
 
 
Het belang van innovatie voor groei en ontwikkeling wordt telkens weer aangetoond. Innovatie is 
essentieel bij het vinden van antwoorden op sociaaleconomische uitdagingen, waaronder armoede 
in lage-inkomenslanden (Mackintosh, Chataway, & Wuyts, 2007). Innovatie bevordert het 
concurrentievermogen en de winstgevendheid op bedrijfsniveau. Innovatie die resulteert in nieuwe 
producten of diensten creëert ook nieuwe markten en nieuwe inkomenstromen. Daarom vormt 
innovatie de sleutel tot het opbouwen en behouden van concurrentievoordeel (Tidd et al., 1997; 
Martin-de Castro et al., 2013). Bovendien verhogen technologische innovaties ook doelmatigheid 
en productiviteit (Fagerberg et al., 2010). Gezien het belang van innovatie, valt het op dat er in 
lage-inkomenslanden en in Afrika in het bijzonder maar weinig literatuur is over innovatie. De 
onderscheidende kenmerken van ontwikkelingslanden in Afrika, waaronder ook slecht 
functionerende instellingen (Alence, 2004), inefficiëntie bij productiebedrijven (Sleuwaegen & 
Goedhuys, 2003), gebrek aan georganiseerde R&D-activiteiten, een overvloed aan laaggeschoolde 
en ongeschoolde arbeidskrachten (Biggs, 1995), een slechte ICT-infrastructuur (Muchie & 
Baskaran, 2013), en innovatie die wordt gekenmerkt door een lage mate van 'nieuwheid' (Cirera 
& Muzi, 2016), betekenen bovendien dat onderzoeksresultaten die voortvloeien uit studies in 
ontwikkelde landen waarschijnlijk geen zinvolle beleidsgevolgen zullen hebben voor 
ontwikkelingslanden in Afrika. Het belangrijkste doel van dit onderzoek was dan ook om het 
inzicht in innovatie in Afrika te vergroten. De World Bank Enterprise Surveys (hierna WBES) en 
de Innovation Follow-up Survey (hierna IFS) zijn daarbij de belangrijkste gegevensbronnen. 
Dit onderzoek richtte zich op productiebedrijven in Afrika. Hoofdstuk 2 verschaft 
achtergrondinformatie over de kenmerken van productiebedrijven in Afrika. Met betrekking tot 
innovatie werd geconstateerd dat de Afrikaanse bedrijven over het algemeen zelf een relatief hoge 
mate van innovatie rapporteerden. Dit werd toegeschreven aan de nogal subjectieve definitie van 
innovatie, die meer geleidelijke en minder radicale innovatie omvat. De belangrijkste 
doelstellingen voor productinnovatie waren het vergroten van het assortiment van producten en 
diensten, het aanboren van nieuwe markten en het verbeteren van het concurrentievermogen. 
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Daarnaast bestonden de belangrijkste innovatieactiviteiten verder uit de aankoop van nieuwe 
apparatuur en investeringen in de ontwikkeling van menselijk kapitaal voor innovatiedoeleinden. 
De kerndoelstellingen voor procesinnovatie omvatten daarentegen het verbeteren van de kwaliteit 
van producten en diensten, productieflexibiliteit, en het verhogen van de leveringssnelheid van 
producten en diensten. Bedrijven gaven tevens aan dat de belangrijkste bronnen van innovatie o.a. 
bestonden uit feedback van klanten, reeds beschikbare producten en diensten, en interne R&D en 
personeel. De grootste belemmeringen voor innovatie in Afrika waren het gebrek aan interne en 
externe financiering en de hoge kosten van innovatie. In dit hoofdstuk werd de basis gelegd voor 
de volgende empirische hoofdstukken van het proefschrift en werd lezers die onbekend zijn met 
de onderzoekscontext enige achtergrondinformatie geboden. 
In hoofdstuk 3 werden de mechanismen onderzocht die ten grondslag liggen aan de 
wisselwerking tussen innovatie en export in Afrikaanse landen bezuiden de Sahara. Dit gebeurde 
binnen een 'technology-push'- en 'demand-pull'-raamwerk met illustratieve voorbeelden van M-
PESA en Kikoy Mall EPZ Ltd. Het M-PESA-voorbeeld liet zien hoe geldoverboekingdiensten 
ontstonden door innovatie met behulp van R&D-activiteiten, waarin marktscheppende activiteiten 
een rol speelden die vervolgens voor een exportimpuls zorgden. Het illustratieve voorbeeld van 
Kikoy Mall EPZ Ltd liet anderzijds zien hoe de export van textielproducten aanleiding gaf tot 
feedback van klanten over hun behoefte aan nieuwe of verbeterde producten, welke vervolgens als 
een impuls voor innovatie dienden. Om deze mechanismen te onderzoeken werd gebruik gemaakt 
van de gegevens van een herhaalde transversale onderzoeksopzet uit 2006/07 en 2013 WBES en 
2013 IFS. Innovatie bleek een positief en significant effect te hebben op de latere export. De relatie 
tussen export en innovatie was positief, hoewel niet significant. Er werd vastgesteld dat 
marktschepping een bemiddelende rol speelt in de relatie tussen innovatie en daaropvolgende 
export. Op gelijkaardige wijze speelde feedback van klanten een significante bemiddelende rol 
tussen export en latere innovatie. Niettemin bedroeg het bemiddelingseffect van het creëren van 
nieuwe markten minder dan de helft van het bemiddelingseffect van klantenfeedback. Dit gaf aan 
dat innovaties uit Afrika doorgaans een relatief lage mate van ‘nieuwheid’ hadden en daarom een 
kleinere kans hadden om door te dringen tot de internationale markt. Enkele van de 
beleidsaanbevelingen die uit dit hoofdstuk voortvloeien, zijn het bevorderen van de ontwikkeling 
van innovaties voor het scheppen van een nieuwe exportmarkt. Aangezien feedback van klanten 
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ten grondslag ligt aan de relatie tussen export en innovatie, zijn daarnaast investeringen in de ICT-
infrastructuur van cruciaal belang om sneller te kunnen inspelen op de behoeften van de markt.  
Het wordt algemeen aanvaard dat instellingen de economische bedrijvigheid sturen en 
controleren. Tegen deze achtergrond werd in hoofdstuk 4 de wisselwerking onderzocht tussen de 
kwaliteit van regionale instellingen en de middelen op bedrijfsniveau – waaronder interne R&D, 
menselijk kapitaal en managementervaring – om uitleg te geven over innovatie in Oost-Afrika. 
Het belangrijkste argument dat in dit hoofdstuk naar voren werd gebracht, was dat investeren in 
middelen op bedrijfsniveau niet noodzakelijkerwijs leidt tot meer innovatie, aangezien instellingen 
in feite bepalen in welke mate bedrijven de waarde van hun middelen kunnen toewijzen. De mate 
waarin bedrijven met succes waarde onttrekken aan middelen voor innovatie, was dus afhankelijk 
van de kwaliteit van regionale instellingen. Instellingen van lage kwaliteit beperkten de mate 
waarin bedrijven waarde onttrekken aan hun middelen voor innovatie. Naar verwachting zouden 
instellingen van hoge kwaliteit de omzetting van middelen op bedrijfsniveau naar innovatie juist 
bevorderen. Deze ideeën zijn getest met behulp van transversale gegevens uit de 2013 WBES en 
2013 IFS. De kwaliteit van regionale instellingen bleek een positief effect te hebben op de 
toewijzing van bedrijfsmiddelen aan innovatie. De belangrijkste beleidsimplicatie die uit dit 
hoofdstuk voortvloeide, was dat het noodzakelijk was dat instellingen niet alleen op nationaal 
niveau maar ook op regionaal niveau werden versterkt, omdat de kwaliteit van regionale 
instellingen van cruciaal belang is voor het vormgeven van een ondernemingsklimaat dat 
innoverend ondernemerschap bevordert. 
Gesteld kan worden dat innovatie geen doel op zich is, maar eerder een middel om een doel te 
bereiken. Bedrijven kunnen bijvoorbeeld innoveren met als doel kosten en verspilling terug te 
dringen, wat weer bevorderlijk is voor doelmatigheid en concurrentievermogen. Daarom zijn 
innovatie en doelmatigheid onlosmakelijk met elkaar verbonden. In hoofdstuk 5 is binnen een 
kader voor absorptiecapaciteit gekeken naar de doelmatigheidseffecten van innovatie-inputs in 
Afrikaanse landen ten zuiden van de Sahara. De innovatie-inputs omvatten interne R&D, 
ontwikkeling van menselijk kapitaal, en het invoeren van buitenlandse technologie doordat deze 
in licentie was gegeven door bedrijven in buitenlandse handen en in buitenlands eigendom. In dit 
hoofdstuk werd gesteld dat succesvolle invoering van buitenlandse technologie afhankelijk is van 
interne R&D en de ontwikkeling van menselijk kapitaal. Een belangrijke conclusie was dat er 
innovatiegerichte doelmatigheid plaatsvindt wanneer het invoeren van buitenlandse technologie 
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gepaard gaat met "absorptieve interne R&D". Verder is de laaggeschoolde en ongeschoolde arbeid, 
die in Afrikaanse landen bezuiden de Sahara overvloedig aanwezig is, mogelijk een belemmering 
voor de invoering van buitenlandse technologie. Ontwikkeling van menselijk kapitaal is dus van 
cruciaal belang voor het succesvol invoeren van buitenlandse technologie. Ook in dit hoofdstuk is 
gebruik gemaakt van transversale gegevens uit de 2013 WBES en 2013 IFS. Invoering van 
buitenlandse technologie en interne R&D bleken negatieve effecten te hebben op de technische 
doelmatigheid. Het buitenlands eigenaarschap bleek daarentegen een positief effect te hebben op 
de technische doelmatigheid. Bovendien bleek de combinatie van buitenlandse technologie, 
interne R&D en ontwikkeling van menselijk kapitaal, positieve effecten te hebben op de technische 
doelmatigheid. Deze bevinding ondersteunde de stelling dat de absorptiecapaciteit die voortvloeit 
uit interne R&D en ontwikkeling van menselijk kapitaal van cruciaal belang was voor succesvolle 
invoering van buitenlandse technologie. In dit hoofdstuk werd geconcludeerd dat 
beleidsmaatregelen en -initiatieven gericht op het bevorderen van de absorptiecapaciteit met 
behulp van interne R&D en ontwikkeling van menselijk kapitaal in productiebedrijven, van 
cruciaal belang zijn voor het verbeteren van de doelmatigheid.  
Samenvattend, werd in dit proefschrift onderzocht wat het verband is tussen innovatie – een 
fundamentele aanjager van economische groei – en export, instellingen en doelmatigheid in de 
context van ontwikkelingslanden in Afrika. De kernbevindingen uit de empirische hoofdstukken 
suggereren dat innovatieresultaten onlosmakelijk verbonden zijn met de belangrijkste 
onderscheidende kenmerken van ontwikkelingslanden in Afrika. In hoofdstuk 3 werd bijvoorbeeld 
aangetoond dat innovaties uit Afrika een geringe mate van 'nieuwheid' hebben. Dit beperkt de 
mogelijkheden om door te dringen tot de internationale markt. In hoofdstuk 4 werd daarentegen 
gesuggereerd dat geleidelijke verbeteringen in de kwaliteit van instellingen waarschijnlijk 
bevorderlijk zijn voor de omzetting van middelen op bedrijfsniveau naar innovatie. De 
kernbevinding uit hoofdstuk 5 was dat succesvolle invoering van buitenlandse technologie 
afhankelijk was van de absorptiecapaciteit als gevolg van interne R&D en ontwikkeling van 
menselijk kapitaal, wat het gebrek aan geschoolde arbeidskrachten in Afrika onderstreepte. De 
bevindingen in dit proefschrift tonen tevens aan dat naast het volgen van een multidisciplinaire 
aanpak ten behoeve van innovatieonderzoek, ook rekening moet worden gehouden met de 
onderscheidende kenmerken van de context waarin ontwikkelingslanden in Afrika zich bevinden, 
zodat innovatieonderzoek vruchtbare inzichten oplevert. 
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